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AUTOMATION 
SIMPLIFIED 


Two-Station Automated Multi-Unit 
Bore-Matic precision finishes 

8 different surfaces 

at 140 parts per hour 















= versatility of Heald Borizing, and the ability to 


perform several different operations simultaneously at 
a single station can contribute to the simplicity and 


economy of an automated production line. 


The Multi-Unit Bore-Matic shown here, for example, 
can do in just two work stations what might otherwise 


have required more machines and a more extensive 


workhandling system. In this simple setup, cast iron 


pump covers are bored, turned, faced, grooved and 
chamfered at 140 parts per hour at 75% efficiency. 
Two parts are Borized simultaneously at each station 
and all operations except initial loading and final un- 


loading are fully automatic. 


For Automation that pays its own way... 


IT PAYS TO COME TO HEALD 
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Cover: Machining of plas- 
tics introduces problems 
and methods not standard 
in metal-working shops. A 
series of articles on plastics 
machining, first of which 
starts on page 111, will de- 
icribe the methods and 
techniques used on various 
types of engineering plastic 
materials 
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Milne has built its reputation on 

tool steel knowledge and service. By 

concentrating on tool steel only, Milne 

has become America’s Leading Tool Steel 

Specialist ...an authoritative source of an- 

swers to your tool steel problems. 

* Milne stocks a tremendous range of grades, sizes, 
shapes and finishes and keeps on introducing new, spe- 


cialized steels. WAREHOUSES 

* Every Milne sales-engineer is an experienced expert who | ew York © Chicago © Boston © New Britain, Conn. © 
can help pin-point the right steel for the job. ' Philadelphia © Pittsburgh © Cleveland ® Dayton © San 
® From experience, Milne knows the importance of “Rush | — Francisco © Atlanta © Detroit 

Delivery” on a tool steel order, whether it’s in poundsortons. | SALES OFFICES — ‘ HX 

© Milne’s continent-wide network of warehouses, sales offices | echester © St. Louis © Bridgeport © Louisville 


and representatives puts a Milne expert and a Milne stock og —— z La 
near you. 


¢ All Milne steels are full length Kolorkoted for permanent srs a ana 
identification ; Taywood Steel Products . . . Bell, Los Angeles 
4 Pacific Machinery & Tool Steel Co . Portland, Oregon 
Milne latest Maxwell Steel Co., Inc. . . « « « Fort Worth, Texas 
Geoffroy-Lane Inc. a . .» Denver 
Sanderson-Newbold Ltd. . ‘ , Mentrest—Terente 


Complete Line of Tool Steels... Solid ¢ Hollow @ Flat Ground. 


“Wide range of 
grodes ond sizes in 


~@ WATER HARDENING @ NON. DEFORMING - (, f 
@ SHOCK RESISTING @ GRAPHITIC 
e HOT WORK AND HIGH SPEED e TOOL STEELS 
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Fitting Automation to Production 


Now management understands the meaning of feedback. That was a 
statement of an executive at International Harvester during its recent 
conferences on automation. However, feedback, as a word, is mysterious 
and forbidding to many, even some who are familiar with its application 
and use. This probably results from its introduction into our vocabulary 
through electronics. Feedback is merely an element of the third of the 
three stages of automatic measurement—indicating, recording and 
controlling. Controlling requires feedback, which is the signal resulting 
from a previous measurement, to adjust a machine or process. 


The conferences at International Harvester consisted of a series of 
two-day meetings with formal papers, seminars and actual demonstrations 
on some of the latest machines and equipment for modern production. 
Included in the demonstrations were tape-controlled machining, tracer- 
controlled lathes, work transferring, cutting with ceramic tools, milling 
with throw-away carbides, ultrasonic machining, automatic loading and 
unloading, automatic gaging, and automatic sorting. Also, there were 
demonstrations of the latest developments in control systems and 
components—digital and analog computers, binary system converters, 
memory units, etc. 


Planned by the manufacturing research staff, these meetings informed 
management as well as key production personnel of the potentialities of 
mechanization through the use of modern methods. At these meetings 
it was possible to study specific phases of production to see how 
problems have been solved and how equipment may be designed to 
improve manufacturing methods. 


An understanding management is essential to implementing a 
modernization program and to attaining its maximum benefits. Such 
programs are costly and require scheduling both for installing equipment 
and training personnel. Also, key production men benefit directly from 
the conference. It is they who must see the possibilities of automation 
and interpret them into reality for their own production methods. The 
conference not only stirs their imagination but also poses a challenge 
to their ingenuity. 
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The importance 
of measuring 
practically nothing 


In gaging, the smaller the variation, the harder it is to 
measure. Yet, accurate checking of microscopic variations 
is what makes the difference between ordinary and truly 
fine precision manufacture. 


CHECK / 
WMASTER 


Is so unusually sensitive that it responds to 
44) 


dimensional variations as fine as .000020”! 
Use this versatile precision instrument in setting up work 
ON a surface and truing pieces IN machine tools. You'll 
find it superior in actual feature-by-feature comparison to 
any similar device in the industry. (See chart below) 





COMPARATIVE ANALYSIS OF TEST INDICATORS 


STANDARD Make Make Make Make Make 
CHECK MASTER A B C D E 


Bearings Jeweled EXT} Some None None None Some 


Bearings Removable Some Some None ALL 
Pivot Ends Covered [ZS No No No Rg 


Ratchet Contact Point No No 
Contact Pressure (gr.) QESREY 23-33 23-33 23-23 45-49 28-38 


CHECK MASTER contact point on work piece shown Contact Pressure Equal 


20 times actual size. To see the smallest variations in Both Directions No No YES No 
CHECK MASTER will detect, illustration would need 


to be 500 times actual size. On-Center Mounting Vert. No Vert. 
, Vertical & Horizontal Only Only 


Absence of Reversing 
Lever No No 


Total Weight (grams) [Ey 33 70) «7 


Hand Rotation Always 
Clockwise No No 


001” & .0001’’ Con- 
vertible No No No 











n s 
CHECK MASTER in use checking face location on 


surface plate. 





Write today for complete information 


Ask for CHECK MASTER Bulletin. 








131 Parker Ave., Poughkeepsie, N. Y. 
STANDARDIZE ON STANDARD FOR PRECISION GAGES 
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REALLY COUNTS 


SPECIFY: 


PRECISION 
DRAW-IN COLLETS 


FOR YOUR 
LATHES-MILLERS-GRINDERS 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 


Baltimore, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, Minneapolis, New York, 
Oakland, Philadelphia, St. Louis, Toronto, and Montreal 


HARDINGE BROTHERS, INC.. ELMIRA, N. Y. 
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PRECISION CHIP ACCURATE AND 
DRIVER CONTOURS CONCENTRIC CHAMFERS 


FOR A PRODUCTION BONUS — 


BALANCED ACTION 





UNIFORM 
EXACT FLUTE SPACING FLUTE CONTOURS 


There are many 
mechanical and technical 
superiorities in the 
design and manufacture 
of Winter Balanced 
Action Taps. These give 
you a production bonus 
in size control and in 
prolonged tool life. 





> 
CALL YOUR =} 
WINTER 
DISTRIBUTOR 





5 MILLS 
WHATEVER _YOU REE 
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Now available 


TWIST DRILLS » REAMERS = 
; COUNTERBORES + MILLING 
: ca CUTTERS + END MILLS - 
of National HOBS + CARBIDE 


AND 
SPECIAL TOOLS 











CALL YOUR NATIONAL 
DISTRIBUTOR 
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THREAD 
ROLLING 


Field installations of the new LANHYROL Thread Rolling Machine 
are producing outstanding results. Production data from repre- 
sentative jobs, shown on the opposite page, indicate the unequalled 
output, flexibility, and range coverage of this revolutionary new 
machine, not available anywhere else in the Western Hemisphere. 


The LANHYROL Thread Rolling Machine produces strong, accurate 
threads of excellent finish by the chipless, cold-forming process 

using four different Rolling Methods—Thrufeed, Infeed, Continuous, 
and Reciprocal. It will thread all diameters from *4,,” to 3”, pro- 
ducing left- and right-hand threads of all types (except square), 
including UNC, UNF, Acme, worm, and many special forms. 


Additional information on request—please send specifications and 
ask for Bulletin E-60. 
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Here is the new 16” Deluxe Model 
“AMERICAN” Pacemaker Lathe. 
This new design places particular 
emphasis upon the factors of power, 
stamina, dependability, precision, 
accuracy and ease of operation 
required for both production and 
tool room service. For complete 

Photo courtesy data write for Bulletin No. 116, 

eo The American Tool Works Co., 
Cincinnati 2, Ohio. 
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This is Horton’s 3-Jaw Scroll Universal 
Chuck which for more than 100 years 
has been the companion to the world’s 
finest lathes. Its lasting accuracy and pre- 
cision contribute to the high production 
of any tool room or plant. For the com- 
plete story on this and Horton's complete 
line of high production chucks, see the 
Horton people in your area now. 
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GREENFIELD TAP AND DIE CORPORATION 
WINDSOR LOCKS, CONN. 
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SUPER PRECISION 1 HP, 
3600 RPM MOTORIZED TOOL AND CUTTER GRINDER 
CLEARANCE ANGLE SWIVELLING HEAD 


Give this versatile head the nod _ You have one safe speed — 3600 RPM — for 


and save time and money these all wheels generally used on cutter grinders. 


Heat checking of cutters is virtually elimi- 
seven ways: neted. 


1. You can use cup wheels for practically all 
clearance angles and thus produce a cutting 
edge on fools that lasts longer because it is 
stronger. 


You have a head that’s so easy to adjust and 
use it saves you time and money every time 
you grind a tool. 


You can keep the tooth rest on the center line 
of the cutter for practically all grinding on 
centers or in the work head. 


You can grind most cutters and reamers all 
over with a single set-up using the swivelling 
table and Pope tilting head. 


You can read all clearance angles directly in 
degrees from the scale provided on the head. 
No more mistakes. 





You can get the right clearance angle on such 


tough grinding jobs as slab mills, taper Ask us to submit complete specifications includ- 
reamers, angular cutters and form tools. ing price and delivery. 


No, 101 


party p f} p E ae oC i, 


PRECISION SPINDLES 
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With a Sorabination of “AMERICAN” Hole Wizard Radial 
Drills and ingeniously designed fixtures Ryan Aeronautical 
Company of San Diego, California, produces Aft Frames 
for the General Electric J-47 jet engine in record time. 


The operations performed include precision boring, 
facing and undercutting of the stainless steel support 
flanges. Close tolerances must be and are held. 


Credit is due the ‘‘Ryan’”’ engineers for developing such 
workable and time saving fixtures. Credit is also due 
the “Ryan” officials for selecting ‘AMERICAN’ Hole 
Wizard Radials as part of the ‘“‘winning combination.” 


“AMERICAN” Hole Wizards are sturdy; they are powerful; 
they are easy to operate and they retain their original 
accuracy for years to come. For substantiation 

just ask the operator. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 








a 
ee 


. ae 


WAY OUT IN FRONT 


For high speed delivery of precision drill 
jig bushings — smallest to the largest, or 
specials to your order specify American. 


AMERICAN HAS ALWAYS BEEN THE 
LEADER IN MAKING AVAILABLE TO 
YOU A WIDER RANGE OF A.S.A. and 
AMERICAN STANDARDS. 


THERE'S NO LARGER RANGE OF 
STANDARD BUSHING SIZES 


THAN [imihicans- 


DRILL BUSHING CO. 


5107 PACIFIC BOULEVARD 
LOS ANGELES 58, CALIFORNIA 


VITTs 
| 


Get the catalogs that take the head- 
ache out of ordering drill bushings 
— The original 3-D method of or- 
dering ... write now for your free 
copies. 
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Now ...a low-priced heavy-duty 


soluble oil, with active germicide 


and E.P. base oil additives! 


DASCO D-20 


“a 





Turret lathes—Tool life doubled, machin- 
ing 4620 steel forgings; rancidity and rust 
eliminated. 


Reaming—No rancidity after 7 weeks; tool 
life increased from 10 to 15 pieces per grind; 
better finish; no rancidity. 


Drilling—Well over 100 per cent increase in 
tool life. 


Turning, boring, facing, chamfering, 
drilling, tapping, and milling—Stays 
cleaner; no foaming; better emulsion; bet- 
ter tool life. 


Turning, reaming, tapping, and thread- 
ing—|mmediate improvement in finish; 50 
per cent boost in life of all tools. 
Broaching—Vast improvement in finish and 
tool life broaching internal gear teeth, at 30 
to 1 dilution. 


Carbides—Excellent tool life; no rancidity. 
General-purpose—Saving $7200 per month 
by using in 365 different machines; rancidity 
eliminated. 

Turret lathes—Coolant life extended to six 
weeks, with no rancidity or rust; now using 
as general-purpose cutting oil. 

Turret lathes—Doubled number of parts 
per tool grind. 

Surface grinders—Superior finish; good 
wheel life; no rusting or obnoxious odors. 
Turret lathes—Saves money because per- 
formance is equal to, or better than, that of 
oils costing half again as much. 
Tapping—Increased pieces per grind from 
250 to 1800, tapping tough steel forgings. 
Threading—Producing 60 more forgings 
per set of chasers; no rancidity. 
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Proved on job after job! 


DASCO D-20* 


Exclusive new formula brings you 
better performance ...cutting or grinding! 


Stuart’s Dasco D-20 drastically reduces the 
number of different cutting fluids needed in your 
plant—maintains or upgrades performance of 


fast on your fine-finish grinding jobs. 
SAVES MAINTENANCE AND CUTTING OIL COSTS, 


NOTHING ELSE TO ADD—Gives you many ad- 
vantages of a heavy-duty soluble oil, yet costs 
less than most general-purpose compounds. 
Price includes special active germicide, the best 
of a very few that are effective in the presence 
of soaps. Properly mixed and used in a clean 
machine, it’s a highly stable emulsion which 
stays in use longer and remains sweet, even 
wetting ability. after long shutdowns. There’s no rusting or gum- 
PERFORMANCE OF YOUR MACHINES ming of chucks, fixtures, or parts. Operators like 
AND CUTTING TOOLS—yYou get longer tool life it because the germicidal agent is bland and ab- 
because Stuart’s Dasco D-20 reduces friction solutely harmless, even to the most sensitive skin. 
These and other cost-cutting benefits are the 
result of careful, experienced formulation by 
Stuart ... the company that pioneered heavy- 
duty soluble oils more than 15 years ago. 


your machines and cutting tools! For wide ap- 
plication on many different operations not 
requiring highly developed water-mix grinding 
and cutting fluids like Stuart’s Codol or Stuart’s 
Solvol, this new low-cost water-mixture has an 
E.P. base oil additive that provides high anti- 
weld and lubricity characteristics, plus superior 


APROVES 


and heat, effectively stops welding. Superior 
wetting ability takes heat away fast. Finish 
and accuracy are improved because there’s no 
build-up on cutting edges. Fine chips settle 


*SAME AS NPD-D-20 


\ 


Stuart Service Center 


D. A. STUART OIL CO. LIMITED 
2729 South Troy Street, Chicago 23, lilinois 


CANADIAN D. A. STUART OIL CO., LIMITED 


3575 Danforth A » © to 13, O i 
Arrange acu‘ ttan St s D D-20 anfo venue, Toronto ntario 


on your difficult cutting and grinding jobs. 
DETROIT, MICH...........++...Tyler 7-8500 
CHICAGO, ILL... .....4+++++.-Bishop 7-7100 
HARTFORD, CONN...........-Jackson 7-1144 
CLEVELAND, OHIO...........Prospect 1-741] 
PHILADELPHIA, PA..........Devonshire 8-6100 
TORONTO, CANADA.........Oxford 9-9397 

Austen dicmae, METALWORKING 


LUBRICANTS 
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And held to precise limits by using 
MICROBORE: Precision Tooling- 


Illustration shows setup for completely 
machining shifter forks on standard 
Vertical Milling Machine to precise 
limits of accuracy on a production basis. 
This application of Microbore Cluster 
Tooling permits use of simple low-cost 
work holding fixture, and substantially 
reduces tool costs per piece. 


Write for Illustrated Catalog... 


Aft A. ®] DEVLIEG MICROBORE Co. 
PRECISI Oo N TOOLING 2720 West Fourteen Mile Rd.* Royal Oak, Michigan 
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Production Pointers 


from > 
SHOLT 


Presented as a service to production men, we hope some of 


2, 


these interesting ideas, chosen from thousands of jobs, will 


suggest ways to help cut time and costs in your own work. 


HOW HARLEY-DAVIDSON SPEEDS MOTORCYCLE PART PRODUCTION 


Machines Both Ends in tools for the smaller sizes, and chang- Standard No. 12 Automatic has flexibility 

: : : ing the mandrel itself for larger bore to handle variety of parts with minimum 
Single Chucking, Using parts. Floor-to-floor times range from change-over. Machining both ends in single 
No. 12 Automatic with 1.8 to 3.6 minutes. chucking gives maximum accuracy, cuts 


Auxiliary Slide, Special production costs. 
Locator and Tool Relief 


You may spot production ideas here 
from the way Harley-Davidson Motor 
Co. of Milwaukee, Wis., is handling 
cast iron rear and front cylinders. 

A Gisholt MASTERLINE No. 12 
Automatic Production Lathe is doing 
the job, machining 6 different sizes 
and types of workpieces. Smart tool- 
ing permits machining the maximum 
number of surfaces in the minimum 
amount of time. Change-over is es- 
pecially fast and easy. 

Here’s a typical operating cycle: 
The workpiece is chucked in the 
rough machined bore on an expand- 
ing mandrel. A special headstock- 
mounted, air-operated locating stop 
speeds work handling. While tools Workpiece and tooling, showing headstock-mounted locator, auxiliary slide, and special air 
in the front carriage move longitudi- cylinder which provides automatic tool relief for rear independent slide tools. 
nally to turn and chamfer both ends 
on one side of the piece, tools ina Three different types of workpieces handled, extra expanding mandrel and sleeves. 
headstock-mounted auxiliary slide— 
operated through a rack and pinion 
actuated by front slide movement— 
move in to chamfer the I.D. on the 
other side. At the same time, tools on 
the rear slide move in to face both 
ends for length. At the end of the cut, 
tool blocks mounted on the rear in- 
dependent slide automatically swing 
open to provide tool relief before 
withdrawal. 

Floor-to-floor time on the part 
shown is 1.2 minutes. The other 5 
workpiece sizes are easily handled 
by merely changing sleeves on the 
expanding mandrel and adjusting 




















REDUCE COSTS NOW WITH 


HOLDS DOWN COSTS ON TRICKY OPERATION 


Accuracy and 

Adaptability of No. 4 

Ram Speeds Machining of 
Type Bar Segments 


There may be a production tip for 
you in this well-planned setup. 

The workpieces are cast iron type 
bar segments, used in the printing 
industry. To keep costs at a minimum 
in an operation involving a close tol- 
erance wire groove—requiring hand- 
feeding—the manufacturer is using a 
specially-tooled No. 4 Universal Ram 
Type Turret Lathe. 

The part has been previously ma- 
chined on one side. Location is on a 
centering plate, with the part held by 
a ‘“C” washer and hand-stud. Rough 
and finish facing are performed by 
tools in the square turret. Forming 
and grooving operations are handled 
by tools on the hexagon turret. The 
close tolerance wire groove is fin- 
ished, using a hand-fed tool with an 
indicator to assure correct depth of 
cut. The circular groove is cut through 


Operator hand-feeds tool to machine wire groove 
in type bar segment, shown in inset. 


an .081” neck, and has a maximum 
diameter of .0967”. Floor-to-floor 
time is a short 3.5 minutes. 


Rigid turret and smart tooling combine to 
maintain close tolerances and cut costs in 


job requiring hand-feeding. 


CENTERING PLATE 














AiResearch BALANCES WITHIN "KISS OF A WHETSTONE” 
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Gisholt 1S DYNETRIC Balancer Puts Ultra-Precision 
Operation on Production Basis 


Main product of the shops at 
AiResearch Industrial Division of the 
Garrett Corporation, Los Angeles, 
California, is turbochargers for diesel 
engines — dynamic, power-boosting 
accessories operating 40,000 r.p.m. 
or more. 

With machining tolerances held in 
the “tenths,” the job of balancing 
these assemblies is so close and crit- 
ical that it must be “within the weight 
of metal removed by a whetstone 
stroke”! Here’s how AiResearch is 
doing it—using a Gisholt 1S 
DYNETRIC Balancer. 

For maximum accuracy, the com- 
ponents are balanced individually 
and as an assembly. Parts are rotated 


Checking turbocharger rotating assembly for 
unbalance. Extremely small amounts of unbalance 
cre measured and located through machine's 
infinitely variable amplification. 


at 1500 r.p.m., with the standard 
stroboscopic lamp indicating exact 
angle of unbalance—and the amount 
meter telling the exact amount in 
terms of correction method employed. 
Required accuracy is easily met by 
the standard Gisholt 1S, balancing 
the shafts to within 0.02 gram-inches, 
the compressor wheel to within 0.07, 
and the hot wheel to within 1.8 gram- 
inches. The same machine statically 
balances the exuder of the turbo- 
charger to within 1 gram-inch. 


Variety of parts and blies is handled 
on high-production basis with Gisholt 1S 
Balancer, without loss of accuracy and with 


minimum setup and change-over. 





Write for free copy of Bulletin 1109-B, giving 
basic information on theory of balancing and on 
the complete line of Gisholt Balancing Equipment. 





LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 





THE GISHOLT MASTERLINE 


WHAT ONAN IS DOING WITH SUPERFINISH 


Handles Crankshaft Mains, 
Pin Bearings and Oil 

Seals Simultaneously — 
Gets Finer Finish at 

Lower Cost 


This pointer reveals how D. W. Onan 
and Sons, Inc., Minneapolis, has put 
crankshaft finishing on a high-pro- 
duction basis—using a Gisholt Model 
51A Superfinisher. 

The machine is tooled to handle up 
to 6 different diameters in one opera- 
tion, on a variety of single- and 
2-throw crankshafts. Loading and 
unloading of larger crankshafts are 
made fast and simple, with loading 
rails and special spindle-inching ar- 
rangement to position the driver. 

Here’s a typical operating cycle: 
Crankshaft is placed between centers, 
driving from keyway with faceplate 
driver. Two special latch-on, fol- 
lower-type arms are engaged with 
the crank pins and 4 longitudinally 
adjustable quills descend to Super- 
finish main bearing and oil seal sur- 
faces. The main and pin bearings are 


ONE WAY TO TRIM COSTS 


VA 


Model 51A Superfinisher, showing crankshaft in place and 2 other sizes at left. Special upper- 
oscillating Superfinishing heads are used. Although machine has automatic cycle, note control 


buttons permitting manual operation if desired. 


taken from a ground surface of 30 
micro-inches down to 8 or less. The 
oil seal surfaces on the shaft ends are 
Superfinished down to 4 micro-inches 
RMS, or less. 


Here, Superfinishing handles 44 to 53 pieces 
per hour with 80% efficiency—with I-hour 
change-over from one crank size to another. 
Each set of stones Superfinishes over 200 
crankshafts on this job. 


IN SHEAVE PRODUCTION 


3L with Octagon Turret Provides Ample Capacity 
to Handle This Job and Variety of Other Work 


Simple jobs like this prove the value 
of cost-cutting special features on the 
Gisholt 3L Saddle Type Turret Lathe. 


“Tenth” indicators assure maximum accuracy, 
reduce possibility of operator errors. Cross- 
feeding turret stop roll simplifies operation on 
cross-feeding cuts. 


Workpiece shown after second operation. Stand- 


ord tools on the cross-feeding turret keep costs 
at a minimum. 


Workpieces are 20” diameter cast 
iron sheaves, machined in 2 fast op- 
erations. Tooling costs are held to a 
minimum through use of the cross- 
feeding octagon turret, which lets 
standard tools perform facing, form- 
ing, boring and chamfering opera- 
tions. Tools on the square turret turn 
the O.D. and face the rim of the part, 
form the grooves on the O.D. and 
also chamfer. 

Special features on the 3L improve 
accuracy and reduce setup time. The 
8-position cross-slide stop roll is used 
to automatically trip cross-feeding 
movements of the turret. ‘“Tenth”’ in- 
dicators simplify and speed up cross 
and longitudinal positioning, and 
make it easier to work to the accu- 
racy required on these parts. 


3L has versatility to machine sheaves to 
high degree of accuracy in minimum time, 
plus necessary capacity to handle all types 
of intricate jobs. “Tenth” indicators and tur- 
ret stop rolls simplify work. 





TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 
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Operation, Reverse 
of Spindle Included 
Within Automatic Cycle 






HOW EDWARD VALVES DIV. MACHINES, THREADS WITH FASTERMATIC 


















You'll like the way Edward Valves 
Division of Rockwell Mfg. Co., East 
Chicago, Indiana is machining 1/2” 
steel Univalve bonnets with this setup. 

The machine used is a new Gisholt 
2F MASTERLINE Fastermatic Auto- 
matic Turret Lathe. 

The job is completed in 2 chuck- 
ings, working with an 18” 2-jaw hy- 
draulically operated chuck. In each 
operation the octagon turret carries 
necessary tools to handle all external 
and internal work, with facing com- 
pleted from frontand rear cross slides. 

The first operation is on the bonnet 
end of the part. Threading the O.D. 
is part of the automatic cycle, using a 
collapsible die head. A 2-speed motor 
provides correct spindle speed. 

In the second operation the I.D. is 
threaded on the other end, with the 
spindle automatically reversing to 
withdraw the tap. Operator’s job is 
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AUTOMATIC LATHES -« 




































MASTERLINE Fastermatic with octagon turret, tooled to perform first machining operations 
on 14" steel Univalve bonnet forgings. 


made easy through features like elec- 
tric toggle switch control panel to 
simplify setup—permanent gauge on 
octagon feed cam drum for quick posi- 
tioning during changeover—auto- 
matic positioning of spindle at end 
of cycle to simplify loading and un- 
loading operations. 

Floor-to-floor time for the first op- 


SIMPLIFIES LOADING OF COMPRESSOR DISCS 


Air-Operated Pusher on Simplimatic Assures 
Positive Location 


Here’s how the addition of a simple 
device has reduced operator fatigue 
and improved over-all efficiency. The 
device is an air-operated pusher, used 
on the Gisholt Simplimatic Automatic 
Lathe to speed work loading. 
Workpieces are 24” diameter, alu- 
minum compressor disc forgings for 
jet engines. Ordinarily, the large di- 
ameter and thin web section of this 
type of part make accurate locating 
and chucking especially difficult. With 
this setup, the operator simply moves 
the part into position and actuates 


Air cylinder in foreground pushes workpiece 
against locating stops to simplify chucking part 
before machining operation starts. Table feed 
saves special tooling costs by engaging tools 
with work before standard slide movements begin. 





SUPERFINISHERS -« 








THE GISHOLT ROUND TABLE represents the collective experience of specialists 
in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


BALANCERS -« 


eration is 8.5 minutes (including drill- 
ing, counter-boring and threading) 
and 2.8 minutes for the second oper- 
ation to finish the valve seat. 


Octagon turret provides tool capacity to 
complete job in 2 chuckings. Automatic 
cycle eliminates human error, lets operator 
handle additional units or do other work. 










the air-operated pusher, which holds 
the work firmly against locating stops 
while it is being chucked. Wide jaws 
are used to eliminate distortion. 

All tooling is carried on standard 
slides, mounted at correct angle on 
wide platen table which—after chuck- 
ing—feeds forward to engage tools 
with work. The rear slide is mounted 
at an angle to let tools perform an 
angular facing operation, while tools 
on the front slide machine 4 other 
faces and rough-turn the flange di- 
ameter. F.t.f. time is just 5.5 minutes. 





Special device on Simplimatic makes load- 
ing faster, easier. Wide platen table pro- 
motes easy mounting of tool slides to correct 
angle for maximum efficiency. 









SPECIAL MACHINES 
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Cutting Tool Manufacturing Division 
1250 EAST 222nd STREET, CLEVELAND 17, OHIO 








TRIPLE-CHIP CIRCULAR SEGMENTAL AND SOLID CUT-OFF BLADES + TRIPLE-CHIP SLITTING SAWS + KROSLOK FACE MILLING 
CUTTERS AND END MILLS + TRIPLE C GRINDING COOLANT + TRIPLE C MACHINE CLEANER + TRIPLE C CUTTING GOOLANT 
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With 3 Complefe Line of 


Inserted Blade 
CUTTERS 


This new Morse line is complete . . . every standard type and size, 
plus any special up to 36”! And this new line makes the 
Morse-Franchised Distributor more than ever ‘‘the man with the most” 
in cutting tools. 


MORSE TWIST DRILL & MACHINE COMPANY - NEW BEDFORD, MASS. 
Subsidiary of VAN NORMAN INDUSTRIES, INC. 


Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


November 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-23 
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Diagrams show typical applications 
of Frauenthal Standard Slide Units 
to a variety of grinding problems. 


The Tool Engineer 
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Frauenthal’s creative engineering Now makes 
available Standard Slide Units in any 
number of combinations for production 
grinding applications... 


T IS NO LONGER NECESSARY to absorb special 
I engineering and design costs when Frauen- 
thal Standard Slide Units — plus a variety of 
grinding spindles — can be assembled to ma- 
chine bases appropriate to a particular job. 
And these standard slides in single or multiple 
units can be arranged in an infinite number of 
spindle positions to accommodate an endless 
variety of simultaneous or sequenced, automat- 
ically controlled grinding operations. 

What’s more, you get all the advantages of 


Frauenthal’s advanced engineering and design 
experience—proven on single and multiple-head 
grinders used on special production jobs. For 
example: parts for jet engines, diesel and auto- 
mobile engines, tanks, gun mounts, radar units, 
large and small diameter precision bearings and 
machine tool components. 

As illustrated here, this model of the versatile 
grinding compound shows how the Frauenthal 
Standard Slide Unit can be adapted to approach 
the work from any desired angle. 


Here’s a typical Frauenthal Double Head 
Vertical Spindle application utilizing two 
of the Frauenthal Standard Slide Units 
shown on the opposite page. Although ap- 
plied to a particular grinding situation, 
these slide units retain versatility for angu- 
lar positioning. Frequently, as indicated in 
panels 2 and 4 at the bottom of the page, 
diameters and adjacent surfaces are ground 
at one time with a single wheel dressed 
to the proper contour. 


Send a print of your “problem grinding part” 
and our engineers will show you how to 
apply Frauenthal Standard Slide Units to 
solve the problem. Include’in your letter 
pertinent production information — num- 
ber of pieces, etc. Be sure to investigate 
the latest Frauenthal Vertical Grinders 
with Standard Slide Units. For complete 
details, contact Frauenthal of Muskegon. 


Frauenthal pivision 


THE KAYDON ENGINEERING CORP. 








MUSKEGON, MICHIGAN, U.S.A. 
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A completely new development! That's the 
Cross Chucking Transfer-matic ... the first 
chucker ever built on this principle. Stand- 
ard Cross ‘‘building block” construction makes 
provision for any reasonable number of sta- 
tions and work pieces up to 48” in diameter. 


This particular seven station Transfer-Matic, 
created for differential gear cases, has a rated 
capacity of 368 pieces per hour at 100% 
efficiency. 


An unusual feature is that the work pieces are 
chucked and not released until all operations 
are complete. The chucks are mounted on 
precision spindles, which in turn are carried 
on pallets—four to the pallet. There are ten 
pallets—one at each station and three on the 
conveyor moving from Station 7 to Station 1. 


Operations are: Station 1, four pieces posi- 
tioned in work holding chucks by loading 
mechanism and clamped automatically. Sta- 
tion 2, pilot diameters turned and side gear 
pockets bored. Station 3, spherical seats gen- 
erated. Station 4, flange faces and thrust faces 


for side gears generated. Station 5, pin hole’ 


for pinion shaft drilled after spindles are in- 
dexed into pre-determined position and locked 
to prevent rotation. Station 6, pin hole cham- 
fered top and bottom. Station 7, pin hole 
rough and finish reamed with shuttle head. 


Features include construction to JIC Standards, 
hardened and ground ways, interchangeability 
of all parts, pre-set tooling and programmed 
tool changes with the Cross Machine Control 
Unit. 


Established 1898 
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Carlton radial drills, properly tooled, give you production 
hole drilling with the precision performance so necessary for 
production line assembly. Parts come out of the drill jig with 
the uniformity that permits interchangeability of parts, eliminates 
unnecessary operations, makes substantial savings. 

Carlton engineers will be glad to work with your engineers in 
recommending the best Carlton and the most efficient tooling for 
your requirements. Carlton radial drills are made in 5 models 
with arm lengths from 3-ft to 12-ft and column diameters from 9” 
to 26”. Carlton horizontal drills made in 4H and 5H sizes. For 
complete information, call your machine tool distributor, see the 
Carlton brochure in Sweets Machine Tool Catalog, or write The 
Carlton Machine Tool Co., Cincinnati 25, Ohio, U.S.A. 


Running time reduced from 7 
hours on previous method to 5.25 
on this Carlton engineered set-up: 
(1) Carlton 3-A radial drill 

(2) master trunnion 

(3) revolving jig 

(4) boring bars 


(5) transmission body casting 
25% savings effected by eliminat- 


ing horizontal operation. HORIZONTAL AND RADIAL DRILLS 
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Because these solenoid covers are essential to 
valve operation, they are chained to the valves 
Also, they fasten with 4 “captive” screws that 
cannot be mislaid. A manual operating button 
makes it possible to operate the valve without 


removing its cover 


Now! solenoid-controlled air valves 


that defy improper maintenance 


...they won't operate with their covers off! 


When a solenoid valve operates without its cover, trouble is not far off. 
Dirt, oil, cutting fluid, chips are sure sooner or later to jam the solenoid, 
and the valve will fail to shift. 


That can’t happen with these new Hannifin valves! 


The solenoids are held in place by their covers and won’t operate the 
valves unless the dust-tight, splashproof covers are firmly tightened. 


These new valves, which conform to the latest J.I.C. recommenda- 
tions, are part of the complete ““P-M”’ Pilot-Master line. New heads 
with these new solenoid covers are offered on 2-way, 3-way and 4-way 
Pilot-Master Valves (air-operated). The smaller, direct-operated 3-way 
and 4-way valves in the ““P-M” line have been redesigned to use the 
same new covers. This added feature is just another reason why it pays 
to standardize on Hannifin air control valves. 


AIR CONTROL 


HANNIFIN 


VALVES 


Complete information on all Hannifin ae 


Air Control Valves is in this catalog. comes 
It belongs in your files. Write for your 
copy. Hannifin Corporation, 519 


S. Wolf Road, Des Plaines, Illinois. 
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ROCKWELL-BUILT 


TWO NEW DELTA 


ALL NEW DELTA 15° 
World’s most versatile 
drill press for all-around shop use—extra 


rugged for production work! 


WORLD’S MOST COMPLETE LINE—Choose 
from the world’s widest range of models for 
: ; every production and shop need: floor, bench, 










—- O peta (, multiple-spindle set-ups—production or 
“s | standard table—plus a complete line of 
a \ components for adapting to special-purpose 

r) 


operations. 


AMAZING VERSATILITY—Only Delta gives 
you a selection of six spindle adaptors for 
dozens of operations. And they’re mounted 
on a ground taper for complete accuracy, 
feature a threaded collar for positive locking. 





EXCLUSIVE “UNIVERSAL” HAND FEED— 
Only Delta combines the best features of 
pilot wheel and single lever feeds with an 
exclusive universal hand feed. Gives you 
adjustable leverage—freedom from striking 
table or fixtures—almost infinite choice of 
feed lever positions. 


BUILT FOR PRODUCTION WORK—Spindle 
has four over-sized, pre-loaded, lubricated- 
for-life ball bearings for extra ruggedness. 
Big 2” dia. quill and massive one-piece head 
casting provide greater rigidity. Multiple- 
spline “floating drive” minimizes vibration, 
assures smoother operation. 


PRA another product by 
“vY'“ ROCKWELL 














DRILL PRESSES! 


GREAT NEW DELTA 20° 


Designed for production tooling — 


a big-capacity, heavy-duty drill press 
that’s built to last! 


BIG CAPACITY —You get ‘full 6” spindle 
travel with 5%’ high column for additional 
spindle-to-table capacity. Choose from a 
complete line: floor, bench, multiple-spindle 
models—production or standard table—No. 
2 or No. 3 Morse Taper Spindle. 


RUGGED, ACCURATE —Double row, pre- 
loaded heavy-duty ball bearing close to the 
work load eliminates spindle play, assures 
years of lasting accuracy. Big 334” dia. 
centrifugally cast iron column with }4” thick 
wall is precision ground to size to give rigid 
backbone to machine, and extra weight for 
smooth, efficient operation. 


SAFE, SIMPLE OPERATION — Molded, rein- 
forced fibre glass belt guard completely en- 
closes belt and pulleys, swings out of way for 
fast speed changing. Guard will not dent like 
steel, crack like iron, rattle like iron or steel. 
Quick-set depth gage with magnified scale 
is easy to see, easy to read. 


See the great new Delta 15” and 20” Drill 
presses—compare with any others, then make 
up your own mind! Your Delta Dealer is 
listed under “‘TOOLS” in the Yellow Pages 
of your phone book. 





Send coupon for all the facts! 
-——— 2 


Delta Power Tool Division, 
Rockwell Manufacturing Co. ae 
620L N. Lexington Ave., Pittsburgh 8, Pa. ioé. % . 


Please send me complete information on new Delta 15” and 20” Fy ‘’ 
Drill Presses. —_ ~~ “ 
' a 
Please send name of my nearest Delta Dealer. Ah 
* . , eo 4 
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' Press Brake saves money and time... 


Photos courtesy of Anchor Metal Spinning Company. 


Write for Bulletin “2 New Cincinnati Press 
Brakes” for complete information on these 
versatile machines. 


_ CINCINNATI 25, OHIO, U.S.A. 


at ANCHOR METAL SPINNING CO. 
Dayton, Ohio 


Profitable production has been 
achieved by installing this 


Cincinnati Press Brake. 


Accurate flanging of fan housings 
is done rapidly while meeting 
the rigid requirements for square- 
ness. Operations on different sizes 
and gauges of materials are per- 
formed with ease. Parts for as- 


sembly are ready on time and 


smooth shop operation maintained. 


SHAPERS « SHEARS « BRAKES 








Superior Quality, Retained in YOUR Product 
..- UDDEHOLM Strip Steel 


Quality of materials is something that will always show 


up in the final product. So why not take advantage of the 
extra quality available in Uddeholm Swedish Strip 
Steel. For, besides transferring its inherent quality to 
your product, such a steel can seriously lessen production 
problems and rejects. 

Reasons for Uddeholm Strip Steel “‘quality”’ are easy 
to explain. As a raw material Uddeholm uses famous 
Varmland iron ore, world-renowned for its exceptional 
purity. Added to this is a traditional craftsmanship in 
steelmaking almost three centuries old—where only the 
finest steel is accepted. Final perfection is guaranteed by 
a selective sysiem of rigid inspection. 


In terms of your application, then, this means cold- 
rolled strip steel of consistent uniformity, undeviating 
flatness, and fine finish—with straightness of edges and 
accurate dimensional tolerances throughout. And these 
features are combined in the grade, finish and dimensions 
you need, whatever your requirements. Widths range 
from ¥%” to 164”, thicknesses from .001” to .125”. 
Tolerances as close as +.00008” are possible. Slitting 
and edging facilities are also available. 

Uddeholm Strip Steels appear in countless applica- 
tions, including Stainless Steel products, stampings, intri- 
cate machine parts, all types of blades and springs, and 
many others. For quick delivery just phone us your needs. 


Write for latest Strip Steel Stock List 


vy 


Tool and Die Steels 
Specialty Strip Steels 





Offices and 
Warehouses 


UDDEHOLM COMPANY OF AMERICA, INC. 


New York: 155 East 44th Street, MUrray Hill 7-4575 
Cleveland: 4540 East 7ist Street, Dlamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 


District Representatives 
CHICAGO: Frank J. Mackin, Leroy E. Marshall, 55 East Washington, STate 2-1649 





DETROIT: Warren H. Nugent, 17304 Lahser Road, KEnwood 5 


PHILADELPHIA: Frank T. Campagna, 34 South 17th Street, Rittenhouse 6-4290 
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SURFACE 
GRINDERS. 


MODEL 824 Reid-O-Matic with push-button con- 
trols for fast selection of all grinding operations and 
quicker set-up and changes. Outstanding features, 
for production and toolroom grinding, include: 
finger-tip level controls, electrical components in 
single, sealed base housing for easy access, and 
adjustable gibs on head ways. 





Specifications: 

Capacity — 8’’wide, 24” long, 15”’ high 

Worktable — 66” by 1014” overall 

Table speed — infinite variation, 0 to 75 fpm. 

Feed range — elevating mechanism, to .0005”; 
vernier, to .0001”’ 

Spindle — 2 H.P., 1800 rpm. (std. cartridge type) 





MODEL 618 — the standard for truly precise 
toolroom grinding. Features include: rugged con- 
struction with one-piece column, cogged timing belt 
for smooth table operation and sealed cartridge type 
motorized spindle for smooth chatter-free operation. 


Specifications: 

Capacity — 6” wide, 18” long, 1714” high 
Worktable — 51” by 8” overall 

Table speed — infinite variation, 12 to 35 fpm. 


Feed range — elevating hand wheel-to .0005”; 
cross feed — to .001” 


Spindle — 1 H.P., 3450 rpm. 


For full details and specifications write for 
Bulletin 800 


> 
Reid Brothers CU Company, Ine. 
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What every designer 
should know about 


THE ART OF 
GENERATING 


RATING 
CUTTER 


: 
\« oF CLINATION 
4 ANGLE TER-SPINDLE 


; offers designers many advantages in 
producing an almost unlimited variety of contours. 
Produced by the relative motions of points, lines, 
or surfaces, all generated profiles are combinations 
of two basic surfaces: curved and straight. 


Generating with a reciprocating cutter on the 
Fellows Gear Shaper is a low-cost method of pro- 
ducing a wide range of symmetrical or irregular 
contours, either internal or external. Gear Shaper 
versatility provides a choice of generating tech- 
niques—employing a cutter form conjugate to 
work shape, introducing a variable movement 
between cutter and work, or a combination of 
both methods. 


THE 
PRECISION 
LINE 


GE NERAT) 
CUTTEp TING 


Shown above are some trim dies and the cutters 
used to generate them: three-sided cutters gener- 
ate the square holes and four-sided cutters the 
hexagonal holes. Cutter sides are curved surfaces 
conjugate to the straight surfaces on the dies. The 
drawing shows the steps in generating. A special 
bed tilting mechanism in the Gear Shapers pro- 
vides a simple adjustment for the 

required taper angle on the dies. 


Many other examples of interest to 
designers are shown in the booklet, 
“The Art of Generating with a 
Reciprocating Tool.” Just write any 
Fellows Office. 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: ’319 Fisher Building, Detroit 2 
5835 West North Avenue, Chicago 39 
150 West Pleasant Avenue, Maywood, N. J. 


6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 
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“Better finish—much cooler cutting 
—three times the production.” This 
report on V40"’ Bond Tool Room 
Wheels is typical of thousands re- 
ceived at CARBORUNDUM from tool 
rooms in every state of the union. 
Roughing end mills, finishing 
reamers, profiling multi-tooth cut- 
ters, backing off broaches, sharpening 


PHOTOGRAPHED AT QUINCO TOOL PRODUCTS, DETROIT, 


hobs...no matter what your job...one 
bond, ‘'V40", will serve you better 
than any other. Wheel structure and 
bond combine to make ‘“V40"' wheels 
hold form and size longer than any 
other tool room wheels—cut costly 
down-time for dressing midway 
througha job. Yet the composition of 
the bond is such that ‘“V40"’ wheels 


Through application “know-how” and product quality 


CARBOR UNDUM 


REGISTERED TRADE MARK 


MICH, 


dress quickly and easily when neces- 
sary. Call your CARBORUNDUM Dis- 
tributor or salesman for atrial, and see 
how easy ““V40” wheels are to use... 
with profit! For performance reports 
on tool room grinding, write The 
Carborundum Co., Niagara Falls, 
N. Y. In Canada: Canadian Carbor- 
undum Co., Ltd., Niagara Falls, Ont. 


continually puts more | sense-| in your abrasive dollar | 














DRILL HEAD 


AIR COUNTERBALANCE 


SWIVEL ATTACHMENT 
FOR RADIAL DRILLING MACHINES 


THIS IS ANOTHER 
FIRST FOR THE 
U. S. DRILL HEAD COMPAN 


This new combination Swivel and Air Counter- 
balance attachment makes it possible to adapt 
large multiple spindle drill and tapping heads 
to radial drilling machines. 

Flexible and easily adjusted, it insures maxi- 
mum safety for the operator, as well as better 
operating economy. 

Two cylinders maintain a balanced condition 
of the head on the machine, with the air in the 
counterbalancing setup being controlled on both 
ends of the stroke. Therefore, only sufficient 


pressure is maintained to counterbalance the 
weight of the head during all portions of the 
stroke. On the return stroke, the air is controlled 
to prevent extreme, quick return of the head. 
Attachment includes air filter, pressure regu- 
lator, and an air oiler, and incorporates a 360° 
swivel feature fully aligning the drill head. It 
operates equally well with the fixed center type 
head and the adjustable type head. 


This package is ideally suited for drilling con- 
denser plates, boiler tube sheets, flue sheets, etc. 


FOR MEN WHO KNOW DRILL HEADS BEST, IT’S ALWAYS U. S. DRILL HEAD — FIVE TO ONE 


Manufacturers of ali types of Fixed Center, Adjustable, 





DRILL om 


and Individual Lead Screw Tapping Heads. 


HEAD Me OTHE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 
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i” TOOLS, Inc. 
Delivery in Ten Days Y } 910 E MAIN ST, MONTPELIER, OnIO 


WRITE FOR COMPLETE CATALOG WUlkili leet Lroilitee of S dds 
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owes TAPS & GAGES 


YOUR CARD DISTRIBUTOR Card Taps and Gages are your best buy because 


quality, accuracy and long life are built in by Card, 
famous for over 80 years of precision tool manufac- 


ture. Always specify Taps and Gages by Card. 


Ss. W. CARD MANUFACTURING COMPANY MANSFIELD 


Division of: UNION TWIST DRILL COMPANY 


TAPS e DIES * SCREW PLATES * GAGES 
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yl Your 
4 pISTRIBUT OR In every drilling operation there’s a particular drill that 


ynid eS will do the job for you quickly, accurately and economically. 
be 
A Prompt, Dependable Union offers a complete selection of top quality drills, 
| “wi - . . . . 
‘ é ay? standard and special, to suit the requirements of your job. 





UNION TWIST DRILL COMPANY © ATHOLL, MASSACHUSETTS 


Owners and Operators of: 3. W. CARD DIVISION, Mansfield, Mass. 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Isiand, Quebec 








a hole here makes waste... | a hole here saves waste 


Crucible Hollow Tool Steels save waste — 
time and money — whenever you need ring- 
shaped parts or tools with a center hole. For the 
hole is in the piece when you get it! You elimi- 
nate drilling, boring, rough-facing operations — 
save machine capacity for productive work. 

And you can get Crucible Hollow Tool Steels 
in any of our famous tool steel grades . . . in bar 
lengths or saw cut to your individual require- 
ments. They are made in practically any combi- 
nation of O.D. and I.D. sizes. What’s more, 
delivery is immediate with Crucible’s popular 
KETOS oil-hardening, SANDERSON water- 
hardening, AIRDI 150 high-carbon high- 
chromium, AIRKOOL air-hardening, and NU 
DIE V hot work tool steel grades from warehouse 
stocks. 

Next time you have an application with a 
center hole, let your Crucible representative 
show you how these hollow tool steel bars can 
save you money and time. Crucible Steel Com- 
pany of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


Ic “ UJ C j & LE| first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-42 The Tool Engineer 
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U.S. NAVY PHOTO 


CINCINNAT, 


Hydroform 






With maximum separation of five feet between 
each plane, the “Blue Angels’”’ demonstrate pre- 
cision tactical techniques of naval aviation at 
speeds of 500 mph and better. This famous team 
of Navy pilots has thrilled millions of aviation 
enthusiasts with its “minimum altitude’ per- 
formances of close order precision flying. 





To a constantly increasing number of manufac- 
turers, particularly aircraft and jet engine builders, 
moving metal by The Cincinnati Milling Machine 
Company’s Hydroforming and Hydrospinning 
processes is equally dramatic. Formerly difficult- 
to-make aircraft, engine, missile and other com- 
ponents are being produced in rapid development 
time .. . with savings of 50% and more in tooling, 
materials and labor. These part shapes range from 
simple to highly complex, formed from a wide 
range of metals. For detailed information on 
Hydroforming and Hydrospinning, call in a 
Process Machinery Division field engineer. 





CINCINNATI ® 19” HYDROFORM & 


JET ENGINE PART of 22 gage Inconel, Hydro- 
formed in two operations. A punch, contoured to 
the part shape, and a simple draw ring, were the 
only tools required. Hydroform machines are 
built in 8”, 12”, 19”, 23”, 26” and 32” sizes. 


NOZZLE, Hydrospun from a wrapped and welded 

tube (shown at right) of AISI 4130 steel in four ’ 

passes. Hydrospun parts, having undergone a * CINCINNATI 42” 
severe shear deformation, possess increased 
strength, hardness and resistance to fatigue. 


x 50” HYDROSPIN 





CINCI®SNATI. PROCESS MACHINERY DIVISION 


Hydroform Hydrospin THE GINGINNATI MILLING: MACHINE o, 


“we go back to 











(Above) Forming highway gvard rails from 12 gage 
steel on Niagara 520 Ton Press Brake. 


(Right) Piercing rails with same machine. 


(Far Right) Forming chair seat trames for office furniture 
from 20 gage steel on Niagara 150 Ton Press Brake. 





Niagara for Press Brakes” 


“The personnel of our organization has been acquainted *Double end twin drive with double reduction gearing for 
with Niagara equipmenr for years Niagara will smooth, uniform application of power at both ends of ram. 
stand behind amv equipment furnished. Many millions e Rugged, all-steel frames with box type crowns of unequaled 
of operations in the past 5 years on their presses and strength and rigidity. 
press brakes . equipment satisfactory from both the @ Extra heavy, rigid bed and ram for maximum support of dies, 
operational and safety standpoint. Our intention ® Gearing totally enclosed in sealed oil baths for thorough, 
is to use the Niagara line entirely ” clean lubrication. 

There in the words of one customer (a large Ohio © Longer lasting, laminated, nonmetallic ways. 
metal fabricator whose press brake operations are 
illustrated ) , you have the sentiments of hundreds. Once 
experienced with any of the other metalworking 
machines which Niagara makes. . presses, shears, 
bending rolls and dozens more ...one just Standardized in a complete line, ranging 


naturally thinks first of Niagara whenever the subject from 50 through 775-ton capacities, Niagara 
of press brakes comes up. Press Brakes are built to produce a 
tremendous variety of work uniformly and 

REASONS ARE MANIFOLD: (1) Extreme accurately. Post yourself now on all the 

helpfulness of Niagara’s engineers in selecting the details by requesting Bulletin 89 D 

machine and accessories that will do the job best (no and, as soon as you can, avail yourself 

of some really worthwhile suggestions 

from a Niagara representative. Write. 


® Powerful, smooth-acting, multiple disc clutch and brake. 


® Gibs maintain accurate, endwise alignment of ram. 


other manufacturer can offer so complete and large 
a line of sheet and plate metalworking equipment). 
(2) Unrivaled reputation and experience in the 


field, dating back 77 years, that assure unquestioned NIAGARA MACHINE & TOOL WORKS © BUFFALO II, N.Y. 


reliability. (3) World-wide recognition for design DISTRICT OFFICES: 
leadership, combining rock-bottom operating economy Buffalo * Cleveland * Detroit * Indianapolis * New York * Philadelphia 
and top-notch performance in every product it Distributors in principal U.S. cities and major foreign countries 


makes (take a moment to run down this partial list America’s most complete line of presses, press brakes, shears, other 
of imposing press brake features) : machines and tools for plate and sheet metal work 
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Modified BAY STATE thread grinding wheel grooves the inner 
race of tiny ball bearing. Photo courtesy of Miniature Precision 
Bearings, Inc. at Keene, N.H. 
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"Behind Controlled Flight... 


BAY STATE 


GRINDING WHEEL PRECISION! 


Of tremendous importance to the 
effectiveness of guided missiles, jet 
planes, and other supersonic projec- 
tiles, is the precise control of their 
flight. The tiny instruments which 
give this control need unbelievably 
small bearings which must perform 
perfectly. One such ball bearing is 
shown full size on the page opposite. 


Grinding such perfection into each 
ball-groove and face of these gem-like 
bearings demands grinding wheels 
with the most dependable uniformity 
of cutting action .. . in wheels down 
to the midgets which do. their work 
inside the miniature bearings! 


Electronic Formulation, the exclu- 
sive BAY STATE control which gives 
such complete grinding wheel uni- 
formity, is one of the answers to 
this and many other grinding pro- 
blems. “EF” uses the unerring accu- 
racy of electronic computers to calcu- 
late precise amounts of each grinding 
wheel ingredient, and to “remember” 
these amounts on electronically 
punched cards. 


Use BAY STATE as your source 
of abrasive engineering service and 
products to get up-to-the-minute 
grinding performance. Call in your 
local Bay State Distributor, or write 
directly to Bay State Abrasive Prod- 
ucts Co., Westboro, Massachusetts. 
Branch Offices are located in Bristol, 
Conn.; Chicago, IIl.; Cleveland, Ohio; 
Detroit, Mich.; Pittsburgh, Pa.; with 
distributors in all principal cities. 

In Canada: Bay State Abrasive 
Products Co. (Canada) Ltd., Brant- 
ford, Ont. 





Manufacturers of all types of Quality Abrasive Products 
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Produced Complete! 
No Secondary 
Operations! 
on the 


U. $. MULTI-SLIDE® 








The intricately formed metal stamping (shown four 
times actual size above) is just one of the many different 
types of stampings which can be produced without sec- 
ondary handlings on the U. S. Multi-Slide. 

Eliminate secondary operations — reduce costs — 
increase production: You, like all manufacturers, are 
interested in achieving these results. In the pressroom 
this may be accomplished through the use of the U. S. 
Multi-Slide Machine. Standard machine equipment in- 


#28 U. S. Multi-Slide Machine used with ap- 
propriate tooling to produce the part shown. 
above. 


U. S. TOOL 


COMPANY, INC. 
Ampere (East Orange), N. J. 


Builders of U. S. Multi-Slides 

U. S$. Multi-Millers 

U. S. Automatic Press Room Equipment 
U. S. Die Sets and Accessories 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE 4-11-48 





FINAL FORMING 
OPERATIONS 


The drawings above and 
at the right indicate the se- 
quence of operations in the 
dies and forming position to 
complete the intricately 
formed metal stamping. 
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cludes ram action, four slide forming position and ver- 
tical stripper movement. These various movements make 
the U. S. Multi-Slide a versatile machine and allow for 
the production of complicated formed metal stampings 
without secondary handlings. 


Ask for a copy of Bulletin No. 15-T which illustrates 
and describes these machines and contains the specifi- 
cations for the four sizes now being built. 








The Tool Engineer 


Bob Rossi, Chief Engineer, tells 


Roy Johnson, Plant Manager 


wai? 


“We switched to for av 


.032” gage 70-30 Formbrite 
is used for this 42” diame- 
ter rearview mirror head 
shown full size. Strip is 
5'%2" wide supplied in 
heavy coils for long press 
runs. Copper, nickel and 
chromium plating on a solid 
brass base provides a 
bright, rustless, long-lasting 
outdoor finish. 


Peerless Rearview Mirrors 
“Flight-Wing,” below, and 
the newer “Director” model, 
left. Housings and mounts 
are chromium-plated zinc- 
base die castings. 


This easy-to-polish, superfine-grain drawing brass 
has been slashing finishing costs in plant after plant, 
on all kinds of jobs. Now Peerless Accessories Co., 
of Mount Holly, N. J., reports: 

“To our line of lighting and safety automotive 
accessories, weve recently added two rearview 
mirror assemblies. We had been using regular draw- 
ing brass for the dished head until your representa- 
tive persuaded us to try Formbrite. Here are the 
results, based on a very careful cost study: 

Finishing procedure using 

regular drawing brass 


Present procedure 
using Formbrite ® 


1) Grease grinding or ‘‘cutting’’ Not necessary with Formbrite 
2) Buffing Light buff 
3) Copper strike Copper strike 
4) Nickel plate (.00045”’) Bright nickel plate (.0003’’)* 
5) Buffing nickel Not necessary 
6) Chromium plate Chromium plate 

Cost 27¢ each Cost 15¢ each 


“That's a saving of 12 cents apiece. Multiply it by 
3,000 to 4,000 a day and it becomes important money!” 


*Formbrite's superfine grain made possible a lighter 
but equally serviceable plate of bright nickel 


Surprisingly, Formbrite doesn’t cost a penny more. 
Find out for yourself how its superfine grain, excel- 
lent drawing properties, strength, and scratch resist- 
ance can help you make a better product at lower 
cost. Write for Publication B-39. Better yet, ask us 
about a sample lot. The American Brass Company, 
Waterbury 20, Conn. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ontario. 5670 
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on ANACONDA product 


made by The American Brass Company 





as a gentle breeze! 
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DULCETONE SCREWDRIVER 


“Whispers while it works“ 


Reduce noise to a whisper in your assembly operations . . . cut down operator 
fatigue . . . use ARO Dulcetone Air Screwdrivers! This slim compact tool runs 
with a quiet gentle exhaust. Light weight . . . 1800 r.p.m. Capacity No. 8 nuts 
and machine screws. Dulcetone Screwdrivers now offered as standard tools... 
immediate delivery. Ask your ARO Distributor for a demonstration. 


® 
THE ARO gotten od CORPORATION oOo 
Ar 4 Cottonin o3 11 § Orond A L eles 7 AIR T LS 
‘© of Coli r] ve., Los es . 
Aro Equipment of Canade, Ltd., Toronto 15, Ontario Also...Air Heists...Lubricating 
Offices in rincipel Cities 


All P Equipment... Aircraft Products 
- ++ Grease Fittings 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-50 The Tool Engineer 
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interchangeable cross-slide _ 4 . reasons 


J * Bar 
BD siwviies soestide comming fy eight big 


Quick-adjusting stroke mechanism 


b Rapid speed and Ssitil headin : 
| Wide-open, easily reached 


ee Se7U/DS 
4) Built-in threading feed ‘| 
and drive | on 
Easily accessible main G RE b N LF ra 
toolslide holders 
b Stationary type collets BA R 


changed quickly AU TOMATICS 


In plant after plant countless hours of setup time are saved each year on Greenlee 
Bar Automatics. Similar savings in time and money can be achieved in your own 
plant. Greenlee has on-the-job case studies to prove it. Whether your responsi- 
bility lies in the field of management ... production .. engineering ... or pur- 
chasing you owe it to yourself and your company to call in the Greenlee man. Let 
him show you why and how faster setups on a Greenlee pay off in greater profits. 


GREENLEE 


4-SPINDLE...6-SPINDLE 
SECOND - OPERATION 
PNEUMATIC STOCK FEED 
WRITE TODAY 


FOR CATALOG La GREENLEE BROS. & CO. 
A-405 GREENLEE 1991 Mason Avenue 
Rockford, Illinois 
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HOW W.F. & JOHN BARNES 


Overall view of three 5-Way Machines. First machine in foreground, bores 
and faces 5 flange holes; second, performs 8 combination drilling and chamfer- 
ing operations; third, handles 14 tapping operations. All three machines are 
equipped with power transfer from gravity conveyor. One operator loads and 
unloads three machines at pushbutton stations. 

z iL = ie 
View showing workpieces in center turntable a PEA 
after 180° turn, ready for traversing into new . ee 
machining position. Machining cycle at sta- ' ° eer 
tion 2 allows operator time for unloading and ae : 
loading at station | without losing produc- og = - 


tion time. 
, 


4-Way Machine with reciprocating index fixture. 
Left-hand two-spindle heads drill and finish-ream 
-750" dowel holes in both ends. Right-hand single 
stub-spindle heads bore, chamfer and face stator 
and cylinder ends. 





BUILDERS OF BETTER MACHINES SINCE 1872 


ee Se 


MULTIPLE SPINDLE DRILLING + BORING + TAPPING 


The Tool Engineer 





MULTI-STATION UNITS REDUCE MACHINING TIME 
ON COMPRESSOR CRANKCASES 1.85 HRS. PER PIECE 


At Airtemp Division, Chrysler Corporation, Dayton, 
Ohio, a battery of ten Barnes Multiple Spindle Ma- 
chines are today demonstrating the efficiency and 
economy of special machines engineered to serve rela- 
tively low production requirements, Previously, the 
compressor crankcases used in Airtemp’s fine line of 
large 5-cylinder commercial air conditioning units 
were drilled, milled, bored, faced, and tapped in single 
operation machines. Now, most of these operations 
are performed automatically in Barnes specials. As a 
result, machining and handling time has been reduced 
1.85 Hrs. per case. In addition, close tolerances are 
more easily maintained which has increased product 
quality. 


—— PRODUCTION GEARED TO 15 CRANKCASES PER HOUR 
Overall view looking toward end of line. Unit in foreground taps 


31 holes in ends of piece and presses in twa center bushings. The Barnes Multiple-Spindle Specials are incorpo- 

Vertical machines are facing units for machining stator end and rated into a semi-automatic production line which is 

hub, and cylinder end and hub. 
geared to produce 15 crankcases per hour. Parts are 
moved between machines on gravity conveyors, and 
operators manually position workpieces into the load- 
ing station of each machine. Powered turnover and 
transfer devices are included to minimize manual 
effort. After more than 12 months of operation, the 
new line has effected savings equalling the pre- 
liminary estimates of Airtemp Engineers, and at the 
same time has provided the additional capacity to 
meet an increased demand for their product with 
little increase in floor space. 


INVESTIGATE BARNES SIX-POINT COORDINATED 
MACHINE BUILDING SERVICE 


We suggest you investigate the profit possibil- 

ity of applying Barnes special machines to 

~ your work. Find out, too, how Barnes six- 

View of 6-Way Boring Machine for finishing five cylinder bores — — See ~ aa alee _ comeree 
and two babbited bushings. Concentricity of stator and crank- _ ices C elp you elimina’ °. ivide 

shaft bores is held to max. of .005" T.I.R. Babbit chips are col- responsibility and save time. Write'for free 


lected in separate chip box. C.I. chips for entire line are flushed brochure or ask for an analysis\on any 
automatically to a central system. specific job. 


W. F. & JOHN BARNES COMPANY 


405 SOUTH WATER STREET + ROCKFORD, ILLINOIS 


U 
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MACHINES - AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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SCULLY-JONES 


QUICK-CHANGE CHUCKS 
AND COLLETS 


ASSURE GREATER OVER-ALL ECONOMY 
FROM YOUR MACHINES AND CUTTING TOOLS 


These benefits .. for these reasons ... result from these PREMIUM features 


, . Standard 
1. Operator merely lifts locking on 
, . . : Quick-Change 
ring, without stopping machine, and 
the collet with cutting tool drops out. Chucks 
and Collets 











2. Operator inserts replacement i 4 Many — pore 
or Tools wi 
collet in one easy motion. Ring falls 
INCREASE y ba 


' b 4 h ASA or Morse 
into place by gravity, and machine taper shanks. 
PRODUCTION is ready for next operation. 





3. Exclusive keyhole-type drift slot 
permits ejection of tools by a simple 
twist of the wrist, using “Scully-Drift” 
or cam-type tool ejector. 











4. Give multiple-spindle range to 
single-spindle machines used for 
sequence operations like drilling, 
counterboring, reaming, andtapping. 





REDUCE 
CAPITAL AND 
OPERATING 
cosTs 


5. Locking ring holds collet firmly 
and securely in chuck, providing a 
positive drive to the two balls which 
are the driving mechanism. 


nomen = 


6. Chucks are heat-treated and 
ground to prevent distortion and 
“nicking.” 


a — 


ASSURE 7. No ears or sharp edges on lock- 
SAFE ing ring, and ample projection of 
OPERATING collet, eliminate possible injury to 


CONDITIONS operator when changing tools in 
motion. 











Call your Scully-Jones factory-trained representative 
or distributor for complete information and prices. 


PRECISION HOLDING TOOLS 


“Precision Holding” for holding precision 
Scully-Jones and Company, 1915 South Rockwell St., Chicago 8, Ill. 


54 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-54 The Tool Engineer 





More Dependable Carbide 




















HYDROSTATIC IMPACTING 
(Valenite Method) 


Milled powder is placed in a latex bag and roughly 
compacted into a billet. The bag is suspended in 
liquid in a sealed “pressure bomb.” Repeated, 
enormous surges of pressure compact the powder 
into a dense, solid billet. 


\ir is evacuated from the bag before pressing. Resid- 
ual air works out. No contaminating oxygen remains 
within the material. 


Unit pressures are so high that the resulting billet is 
strong and hard. It is ready for machining into de- 
sired carbide shapes without pre-sintering or further 
processing. 


Pressure is exactly equal in all directions. Pressure 
surges applied over a long period break down “bridg- 
ing effects” between particles. Powder compresses to 
maximum density throughout. The billet is equally 
strong in all directions; sintering shrinkage is always 
uniform. Tolerances can be held closely. 


A scored billet 
formed by hydro- 
static impacting 
looks like this after 
sintering. 





No.1I1N A SERIES 
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Gives You Better, 
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MECHANICAL PRESSING 


(Conventional Method) 


Loose carbide powder is poured into a die in a 
mechanical or hydraulic press and is squeezed 
to form a billet. Compacting pressure varies with 
the surface area of the die and over the billet 
in areas of unequal fill. 


Air entrapped within the loose, fluffy powder remains 
to cause laminations and other quality-reducing diffi- 
culties. 


Unit pressures are necessarily low. The billet is weak 
and crumbles easily. It must be pre-sintered, or half- 
fired, before it can be handled. The ideal sintering 
cycle for highest quality can not be used. 


No pressure is applied from the sides so the billet is 
stronger in one direction than another. It is impossible 
to fill the die cavity evenly and the billet varies in 
density throughout. Shrinkage in sintering is not uni- 
form; tolerances must be very loose. 


A scored billet of 
mechanically- 
pressed carbide 
looks like this after 
sintering. 


*This new method (one of four VALENITE advances) is the key to wider 
use of money-saving preformed carbides, better all-around performance 


ALENITE 


Box 205, Royal Oak, Michigan 


METALS CORPORATION 


See how to cut your 


carbide costs on following page. 








Die Part 


Threaded Bushing 
’ Tool Tip % Tool Tip 


Thread Rolls 


Serrated Cutter Blade 
Tool Tip 


Wear Part 
Die Sections 


Tool Tip 


Wear Pad 


Tool Tip 


The above preformed ‘tungsten carbide parts (shown unfinished) required little work after sintering 


You can save time and money 
by using preformed carbide parts 


Here's Why... 


|. Methods like Hydrostatic Impacting (see preceding 
page) enable Valenite to give you closer tolerances. You 
cut grinding and finishing time and expensive diamond 


wheel usage 


) 


2. Through Valenite’s advanced production techniques, 
you get premium-grade carbides (and premium per- 


formance) at no increase in price over regular carbides 


3. At the new Valenite plant, your preformed carbide 
parts go into production at once — without red tape 
delays in the office 


t. Valenite maintains a staff of specialists in carbide 
preforming. Their assistance will save you money, give 


you improved on-the-job carbide performance 


Maybe you can save money right now on your carbide preforms, or profitably use 
preforms in place of modified standards. Why not send your prints to Valenite for study, 
recommendations and a quotation? Or ask for your Valenite field man to call. 


Write to: 


TECHNICAL SERVICES DEPARTMENT 


METALS CORPORATION 
Box 205, Royal Oak, Michigan 





YOU SET IT DIRECTLY 
TO GAGE BLOCKS 
or with a micrometer... 


Precise Centralization 
is Built-in 
MODEL 
1250 SERIES 
BORE GAGE 


Positive centralization. 
Single plunger eliminates 
off-center location, as- 
sures precise alignment 
of centralizers and sen- 
sitive contact. 


You can set this gage to gage blocks or microm- 
eters with perfect assurance that when you place the 
gage in the hole the contacts will locate precisely on 
the true diameter. 


Instead of using two separate centralizing 
plungers which might respond unequally to a common 
source of pressure, thereby making centralization in- 
accurate, the 1250 Series Bore Gages have a single, 
large, spherically radiused plunger which contacts the 
circumference of the hole at two points. The generous 
bearing surfaces assure precise movement of the plung- 
er so that pressure is exerted equally at each point of 
contact, causing the gaging head to seat with greater 
accuracy on the true diameter of the hole. 





At time of assembly, the sensitive and reference 
contacts of each gage are radiused precisely concentric 
with the plunger. This provides much greater accuracy 
than can be actually obtained by attempting to align 
a sensitive contact with two separate plungers. Even 
when the gage is unintentionally cocked laterally, it 
still holds its accurate centralization. Write for com- 
plete details. 


FEDERAL PRODUCTS CORPORATION 
61911 Eddy Street * Providence 1, R. I. 











FEDER AL ‘s 


Four gages inspect all diameters from '2" to 8” To THE ¢ so 


I os WTION 
Parti, G 
nGinee 9 Selecs: AGING, 
Everysh: "9 Follow 110" 
yt ing in Gage “Through 
s 





Ad FEDERAL F7 


FOR RECOMMENDATIONS IN MODERN GAGES ... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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| NEW TOOL 


drills small holes to .001” 


without specially 
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PRECISION MICRO-DRILL 
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Here's easily controlled, accurate 
micro hole drilling at low cost! 


Now anyone can become an expert micro-drill 
operator — because of these outstanding Dumore 
features that make drilling holes to .001” easy. 
Super sensitive feed; accurate and instant center- 
ing magnetic chuck; micrometer depth control; 
two-way table travel; 10-power viewer and spot 
light and speed control box; table drilled and 
tapped for holding fixtures — all combine to give 
you consistently lower micro hole drilling costs 
with less scrap. 


— 


, 





MULTIPLE-HOLE UNIT 


TWO-WAY TABLE TRAVEL PROVIDED .. . Side to side 
and front to back — both adjustable from zero to 1Ve”. 
Two easy-to-read dials indicate travel; convenient knobs 
permit quick location and exact spacing between holes. 


Saves set-up and layout time 
only $565.00 
Model 27-021 
Includes Drill Press, Speed Control Box, Viewer and 
Spot Light, Micrometer Depth Control, 2 Counter Bal- 


ACCURATE INSTANT CENTERING MAGNETIC CHUCK pro- 
ances, and Magnetic Chuck Kit. 115V, AC, 50/60 cycle. 


vides fast changeover to different drill sizes without stop- 


Single Hole Unit, Model 27-011, only $295.00 
WITH STATIONARY TABLE 


Has all the fine features of the Multiple-Hole Unit ex- 


ping the machine. Drill is set into a collet, placed against 
the magnetic rotating driver and quickly trued to the hole 
with a finger nail or a pencil point. Accurate concentric 


cept two-way table travel mechanism. For single hole 
drilling where tatle movement is not required. Includes 
Drill Press, Speed Control Box, Viewer and Spot Light, 
Micrometer Depth 
Chuck Kit 


drill rotation results every time with less drill breakage 
and scrap losses. 


Control, 
115V, AC, 


Counter Balances, 


Magnetic 
50/60 cycle 


SPEEDS CONTROLLABLE TO 17,000 R.P.M. provide the cor- 
rect speed for any drill size up to 4%”. Available speeds 


permit extremely accurate drilling performance for the 
drill size range from .001” up to 4%”. 











TEN-POWER VIEWER AND SPOT pin point the work for 
full, clear vision on the smallest holes. 


) ULNA s & fs 


See Your Lecal . 
Distributor for a 
Demonstration, NOW! DD 


PRECISION TOOLS 


AUTOMATIC DRILL UNITS ° TOOL POST AND HAND GRINDERS 
1310 Seventeenth St., Racine, Wis. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-11-58 The Tool Engineer 





SINCE 1857 


E. W. BLISS COMPANY 
DIE SUPPLY 
DIVISION 


1400 Brookpark Road, 
Cleveland, Ohio 


PLANTS AND OFFICES 
BURBANK, CALIF. 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH. 
PITTSBURGH, PA. 

SAN JOSE, CALIF. 


DISTRIBUTORS 
BIRMINGHAM, ALA. 

Ford Tool and Carbide Co 
BUFFALO (Depew), N. Y 
Buffalo Die Supply Corp 
CEDAR RAFIDS, iOWA 
Midland Supply, Inc 
CHARLOTTE. N. C. 

Apex Machine Tool Supply, Inc. 


CHICAGO, ILLINOIS MILWAUKEE, WIS. 

Joseph M. Matis Tool and Die Supply Co. 
DALLAS, TEXAS MININEAPOUS, MINN 

‘Cask Pendiaes Sa. Northern Machinery & Supply Co. 
MONTREAL, QUE., CANADA 
L. S. Tarshis & Sons, Ltd. 
PORTLAND, OREGON 
DENVER, COLO. Western Steel Sales, Inc. 
Overgard Machine Tool Co. SEATTLE, WASH 

GRAND RAPIDS. MICH National Steel Sales, Inc 

B. H. W. Tool Sales, Inc. ST. LOUIS, MO 


Scott Special Tools, Inc. 
HAMILTON, ONTARIO, CANADA Tyica OKLA 


Higginson Engineering Sales 


DAVENPORT, IOWA 
Midland Supply, Inc. 


Krisman Industrial Supply Co 
KANSAS CITY, MO. WICHITA, KAN 
Elifeldt Machinery & Supply Co. Ellfeldt Machinery & Supply Co. 





0 Production Increase 


0 The Frank G. Hough Co. of Libertyville, 


Illinois, manufacturers of the famous “‘Pay- 
loader,” use this Sundstrand multi-cycle tracer 
on miscellaneous cy 


TURNING JOBS! 


with SUNDSTRAND 
Automatic Lathe equipped 
with Multi-Cycle Tracer Control... 





= a ere we 
t ’ ‘ illustrated above are several parts that are machined on this 
e- F 7 Sundstrand Automatic Lathe with Multi-Cycle Tracer Control. 
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SUNDSTRAND Caginseeee 
Sones 
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controlled automatic lathe for turning various 


parts as illustrated. 


Multi-cycle single point turning of irregular 
shapes can be obtained quickly and easily 
with Sundstrand Automatic Lathes equipped 
with this tracer control. The lathes are pro- 
vided with a template controlled tracing unit, 
which replaces the regular front carriage. 
Ruff, semi-finish and finish cuts can be made 
with one turning tool in one automatic cycle 
and with ove template. The control can be set 
up for one, two, three or four automatic cycles 
depending on job requirements. The regular 
cross feeding rear slide can be used to square 
up shoulders, chamfer, etc. Cycle changing is 
quick and easy requiring only 15 to 45 minutes 
depending on job and number of facing tools 


required in the job set-up. 


LOT SIZES VARY FROM 
1 TO 200 PIECES 


The 18 different parts that are machined on 
this lathe vary in lot sizes from 1 to 200 pieces. 
The ease of set up and automatic cycle make 


it practical to run either small or large lots. 


Get these “boat 
Additional. Facts ‘tend ae 


This folder will give you the facts 
you will need to determine the 
possibility of applying this 
machine to your work. 


TRIPLEX RIGIDMILS 
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by these two machines to give a 





A TYPICAL 
EXAMPLE 








This machine is a Sundstrand Model 
8A Automatic Lathe with Multi-Cycle 
Tracer Control. This lathe performs 
turning, facing, chamfering and 
grooving operations. A total of 18 
different parts, consisting of shafts, 
piston rods, gears, and couplings are 
machined on this lathe. These parts 


are of steel and cast iron. 


The former method of machining re- 
quired the use of two machines, an 
engine and a turret lathe. This one 
Sundstrand Multi-Cycle Tracer Lathe 


combined the operations performed 


production increase of 80%. 








SPECIAL MACHINES 


SUNDSTRAND 


Machine Tool Co. 
2540 Eleventh St. « Rockford, Ill., U.S.A. 


pve | RRS d 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE 6l 
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Hamilton 
announces... 





exclusive double lube protection 
for new top drive full eccentric presses 


New from Hamilton. . 
developments in one. . 


. two major mechanical press 
. a complete new line of welded 
steel, top drive, full eccentric presses from 300 to 4000 
tons . . . an exclusive new double lube system protects 
each press for extra-long, trouble-free service and for 
smoother, precision performance. 

Hamilton double lube is a combination of a carefully 
engineered pressure oil lubrication system PLUS a com- 
plete set of troughs and gravity flow channels to provide 
gravity lubrication. All bearings are positively lubricated 
even if pressure and flow switches should fail. Double 
lube is double insurance against lubrication failure—a 
major cause of costly downtime. 

In addition, this line features Hamilton’s new air 
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clutch, which combines all the advantages of two types 
. .. low inertia and mechanical interlocking. 

Hamilton—pioneer of the giant automotive stamping 
presses—meets today’s demand for higher quality, faster 
production, less downtime. Put this know-how to work 
for you! Send for the full story. Write Dept 4476, Hamil- 
ton Division, BLH Corporation, Hamilton, Ohio. 


HAMILTON DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western * Eddystone 
Electronics & Instrumentation * Lima * 
Hamilton * Loewy-Hydropress ¢ Pelton 
* Madsen « Standard Steel Works 
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This special machine built in the plant of Safe Padlock & Hardware Co., drills and taps turnbuckles. 
It uses two Bellows Drill Press Feeds and a Bellows Rotary Feed Table. It cuts production cost 75%. 


How to neduee the cost of, 


SPECIAL MACHINES 


Have you seen 
OPERATION 
PUSHBUTTON? 


This half hour Bellows 
motion picture shows how 
all lines of industry use 
“Controlled-Air-Power” to 
lower costs. To arrange a 
showing, merely write on 
your letterhead. No cost. 
No obligation. 


Address Dept. TE-1156 


THE BELLOWS CO. 
Akron 9, Ohio. 


Special machines are often the only answer to 
lower cost production. But for short or medium 
runs, special machines often just aren’t practical 
unless they are sufficiently flexible to be 

readily adaptable to different jobs. 


You can solve that problem of special machines 
by building them in your own tool room with 
Bellows “Controlled-Air-Power” work units. You 
can build them in a fraction of the time, at 

a fraction of the cost of expensive custom-built 
machines. Best of all, when the special machine 
has served its purpose, the basic Bellows work 
units can be easily redesigned into other 

pieces of equipment. 


Bellows Field Engineers (125 of them—one or 
more in every major industrial area in the 
United States and Canada) will be glad to work 
with your production people in applying Bellows 
“Controlled-Air-Power” to your specific needs. 


The Bellows Co. 


AKRON 9, OHIO 
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precision reaming CUTS HOLE FINISHING COSTS 


Close control of size and finish 


BARBER- Consistent duplication of accuracy 
COLMAN 


Minimum finishing stock 


Fewer finishing operations 


Important job economies are being obtained in hole 
finishing operations with Barber-Colman standard “oil 
feed” reamers. Close control of size and finish reduces 
the number of finishing operations required and results 
in shorter finishing time. Because reamer diameters are 
held to a tolerance of + .0002”, .0000”, reamers can 
be drawn from stock and put to work immediately on 
the machines, with assurance of consistent hole accuracy. 
This eliminates the usual machine downtime for hand 
working the reamers and size checking. 


Through careful tool design and accurate sharpening, 
reamers are made to suit the specific job characteristics, 
so that better cutting action produces fewer stresses, and 





Barber-Colman Oil Feed Reamer 
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consequently less distortion in heat treating. As a result, 
less finishing stock is required for honing after hardening. 


Cost savings benefits such as these are evidenced in the 
Barber-Colman “oil feed’’ reamers used to size bores in 
planetary gear blanks. Blank bores are finished within 
.7536” /.7543” I.D. to 15-60 rms. Since reaming produces 
blanks within the close tolerances required for accurately 
cutting the gear teeth, a series of successive finishing 
operations formerly required have been eliminated, 
greatly reducing cost per finished hole. Minimum stresses 
produced as a result of reaming confine heat treating 
distortion to normal shrinkage of the hole. Consequently, 
in this case, the hole is reamed to final size, and it is only 
necessary for honing to remove the amount of shrinkage. 
The job facts as shown illustrate the production accuracy 
and finish obtained: 


Barber-Colman reamer design produces sharp cutting 
edges with positive primary clearance on the land, rather 
than a cylindrical land, to provide a shearing action cut. 
These sharp edges with irregular flute spacing produce 
smooth cutting with uniform finish and accuracy which 
cannot be obtained with conventional reamers. These 
reamers also have a slight right hand helical flute with 


an oil hole drilled through the center of the reamer so 
that the cutting oil will force the chips back between the 
flutes, contributing to fine finish. 


Semi-Finished 


Bore Diameter .7536” /.7543” 





Maximum Taper Allowable .0OOL” 





Bore Square and Parallel 


with Face of Blank .0003” /.0005” 





Concentricity with O.D. .002” 








Production 200 Blanks per Hour 





Cutting Time 17 Seconds 








Cutting Speed 302 rpm. 








Stock Reamed .008” to .009” 





Finish 15-60 rms. 





Bore Depth .820” 





Feed .025” 


When you have hole finishing problems involving close limits of 
accuracy and a series of operations, call a Barber-Colman reaming 
expert and talk over with him the most economical way to get the 
finish and accuracy you want. You will find substantial production 


savings possible, both in cost and time. 


BARBER-COLMAN COMPANY 


9311 


ROCK STREET*® ROCKFORD, ILLINOIS 


Hobs + Cutters » Reamers « Hobbing Machines « Hob Sharpening Machines 
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Different In Every Way! New 44 ALUNDUM abrasive 


(at right) looks different from ordinary aluminum 
oxide abrasive, with a finer grained surface that 
denotes greater density and toughness. That’s 
because it’s made differently, by a special Norton- 
developed electric furnace process. And that’s 
why it performs differently, with new time-and- 
money-saving “Touch of Gold” advantages. 





INTRODUCING... the NEW 


ALUNDUM 
abrasive 


...most sensational 
non-premium 
abrasive 
ever developed 

... with new 
“TOUCH of GOLD” 
benefits for 


better, lower cost 


grinding 











The big news about the new 44 ALUNDUM 
abrasive is this: 

For a non-premium priced aluminum oxide 
abrasive, its performance, job range and service 
life are truly sensational, 

It’s a real work-horse abrasive — with extra 
ruggedness and durability that can take on a lot 
of tough grinding jobs and come back for plenty 
more. 

This has been proved in more than 1100 tests. 
Plants ail over the country have reported that 
44 aALUNDUM wheels have these advantages over 
ordinary aluminum oxide wheels: 


LONGER LIFE FASTER RATE OF CUT 
COOLER CUTTING MORE PIECES PER DRESSING 
HOLD FORM BETTER’ BETTER FINISH 


Typical Reports 
Centerless Grinding. “44 atunpuM wheels 
much more versatile; also, time cut on one 14- 
hour job to 10 hours.” 
Cylindrical Grinding. ‘More pieces per dress- 
ing and longer wheel life.” 
Internal Grinding. “Freer cutting, hold form 
better with less dressing and improved finish.” 
Snagging. “Faster cutting, better finish, much 
less depth of burn.” 
Dise Grinding. “Coil spring production in- 
creased from 100,000 to 125,000.” 
Ball Grinding. “Roughing production in- 
creased 46% per wheel, with excellent perform- 
ance duplication from wheel to wheel.” 
Thread Grinding. “Hold form better, 50% 
less dressing, maintain better tolerance with no 
sign of burn.” 
Mounted Wheels. “Four times longer lasting, 


with equal rate of cut.” 


Straight Facts 

New 44 ALUNDUM abrasive is not a cure-all. 
For example, nothing can replace 32 ALUNDUM 
abrasive for precision grinding on high speed 
steels or CRYSTOLON* abrasive for most non- 
ferrous grinding jobs. 

But — on any job where non-premium priced 
aluminum oxide abrasive is used, “44 will give 
results ranging from at least equal to very much 
better. And — ‘‘44” has a much wider job range. 

Take advantage of this outstanding new abra- 
sive value. See your Norton Distributor for 44 
ALUNDUM wheels in the bonds, wheel types and 
sizes you need, Or write to the nearest district 
office of Norton Company, Worcester 6, Mass. 
Distributors in all industrial areas, listed under 
“Grinding Wheels” in your phone book, yellow 
pages. Behr-Manning Company, Troy, N. Y., 
division of Norton Company. Export: Norton 
Behr-Manning Overseas Incorporated, Worcester 
6, Massachusetts, 


44 ALUNDUM abrasive 
gives excellent results 
on many grinding applications 








CENTERLESS 





INTERNAL 





DISC GRINDING _ MOUNTED WHEELS 
- « - also a standout for saw gumming, ball grinding and 
thread grinding. 


NORTON 


ABRASIVES 
Gilaking better products. ..to make your products better 


NORTON PRODUCTS: Abrasives « Grinding Wheels « Grinding. Machines « Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives « Sharpening Stones « Behr-cat Tapes 


*Trade-Morks Reg. U.S. Pat. Off. and Foreign Countries 





Selection Ever Offered 


Now you can get hundreds of new stock sizes of Simonds high-grade, precision- 
ground tool and die steel. Sizes that formerly were special are now available 
from stock at regular prices. Sizes you asked for to help you save time and 
money. ‘1001 sizes for 1001 uses” in either OIL or AIR Hardening type steel. 


OIL HARDENING TYPE - Non-deforming 


spheroidize-annealed for best machinability 
and consistently uniform hardenability — 
from Simonds’ own steel mill. Extra-smooth 
finish with all decarburization and surface 
defects removed. Wide hardening range. In- 
dividually packaged (18” and 36” lengths) 
with simplified heat treating instructions. 


AIR HARDENING TYPE — Non-deforming, 
spheroidize-annealed, 5% chrome — more 
wear-resistant yet easy to machine and heat 
treat with uniformly excellent results — 
another product of Simonds’ steel mill. 
Extra-smooth finish with all decarburiza- 
tion and surface defects removed. Wide 
hardening range. 36” lengths. Individually 
packaged with heat treating instructions. 





For Fast Service “ Call your 


rom 
Complete Stocks 





ONDS 
al Supply 





IBUTOR 


Factory Branches in Boston, Chicago, San Francisco and Portland, Or 
Canadian Factory in Montreal, Que., Simonds Divisions: Simonds Stee! Mill, .~ , N.Y. 


Heller Teo! Co., Newcomerstown, Ohio 


Simends Abrasive Co., Phila., Pa., and Arvida, Que., Canada 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-68 
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SIMONDS “f5:7raDIE STEEL 




















Ask your Simonds Distributor 
for a copy of this New Chart 
(18 x 19") giving full range 
of Stock Sizes now available. 
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THREADWELL'S 
TAP PRIMER 
—for the newcomer to the 


metalworking field an introduction 
to the science of tapping explained 
in simple terms. 

—for the old hand, a convenient 
refresher and reference. 

Get your copy now. 


THREADWELL TAP & DIE CO. 
GREENFIELD, MASS. U.S.A. 


I'd like copies of the new Tap Primer. 
Mesernlo exit the 


EE step 
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an © Bele that take . | 
~ ihe BIG 085 - 


Ask Warner about 
their New 


Here’s a big press—200 tons capacity —with big 
press features combined with the convenience of 
operation and easy feeding found in every 
Clearing O.B.I. 
Warner Electric Brake & Clutch Company, 
Beloit, Wis., uses this press for drawing and form- 
ing parts for their broad line of electric clutches 
and brakes. They wanted quick changeover from 
job to job, versatility in feeding, the ability to 
blank or draw, automatic lubrication and vari- 
able speed drive. Their 200-ton Clearing O.B.I. 
gives them these things and more—hands-off 
maintenance, air cylinder counterbalance, motor- 
ized slide adjustment and air friction clutch and 
brake. 
If you want a high production machine that 
can take on the big jobs, ask Warner about their 
. Clearing O.B.I. Better still, ask Clearing engi- 
neers. They’ll help you select 
¢ [ : A RI ' the machine that can give your 
Ney ve 3 manufacturing operation ex- 
actly the kind of support it 
needs. Call in Clearing. 
There’ll be no obligation. 


Write for complete catalog on Clearing O.B.I.’s. 


This 200 ton press is Clearing 31 ton cushion Each press stroke auto- Variable speed drive pro- 
equipped with Clearing’s provides blankholding or matically lubricates the vides high speeds for 
low-maintenance air lift-out pressure as re- machine. Power slide ad- blanking— medium speeds 
friction clutch. quired. justment is also provided. for drawing operations. 


C L EA R : * G . A ft $S E . THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING MACHINE CORPORATION « Division of U.S. INDUSTRIES, INC. oa 
6499 W. 65th Street, Chicago 38, Illinois « Hamilton Plant, Hamilton, Ohio 
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He Appreciated 


“He appreciated” is the only inscription on a weather- 
beaten headstone in a quiet old cemetery. This short and 
homely tribute from his loved ones is more eloquent than 
a sermon. Was he rich or poor? Was his body strong or 
weak? These questions are unimportant. 


We visualize a man who proudly demonstrated a life 
of humble gratefulness to God and his fellow men. He 
showed his appreciation by interest and participation in 
those activities and events which were most worthwhile 
to his loved ones, friends and country. 


This month we are reminded to appreciate the sacrifices 
of the veterans of our armed forces. Let us remember 
that their successors also stand guard over our freedom. 
Pray that peace may prevail. 


We have a privilege and duty to vote this month. Every 
eligible voter should register, study the issues and candi- 
dates, and vote. People in large portions of the world 
exist in political and economic slavery because they do 
not have this privilege, which too many have taken for 
granted. Show your appreciation of our way of life by 


voting! 


Thanksgiving is observed this month too. Our Pilgrim 
Fathers and Mothers thanked God for their new-found 
freedom to worship and live without economic and polit- 
ical persecution. We can show our appreciation of their 
tribulations and efforts by supporting our churches and 
the principles of freedom. 


When we become irritated with every-day troubles, we 
should pause to consider how well off we are. Our way 
of life is advanced beyond the dreams of kings and 
princes. Even so, it is not perfect. Let’s be patient with 
our fellow men, remember to be grateful for our many 
blessings and appreciate those who have made and are 
making them possible. Let it be said of us that “they 
appreciate” too, 


President 





Gun-Drilling 


from both ends 





This new Gun-Drilling Machine puts a precision 
.281” hole through 14” length of Turbine input 
shafts. Two drills operate simultaneously. Controls 
are electrically interlocked; drill #1 withdraws 
within ¥2” of meeting point; 42 completes the 
hole and withdraws. Each of the four stations 
handle two pieces (16 gun drills in use) 


Production: 173 gross pieces per hour. 


This booklet, showing Krueger-Barnes special 
machine applications will be sent immediately 
on request. 
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LABOR and 
MANAGEMENT 


how they look at automation 


labor’s viewpoint 


By Ted F. Silvey 





management’s views 


By James X. Ryan 


Since tool engineers have a 
vital concern in the total im- 
plications of automation, this 
exclusive symposium express- 
ing divergent—yet surpris- 
ingly parallel—viewpoints on 
this subject should be of par- 
ticular interest. The symposi- 
um is based on talks given by 
the authors at the 1956 Penn. 
State University automation 
seminar. 
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By Ted F. Silvey 


National AFL-CIO 
Dept. of Education 
Washington, D. C. 


= PRODUCTIVITY in the United States comes 
from three drives. One is Yankee ingenuity: the 
imaginative, curious, roving mentality of a new 
country and a frontier. Second, high productivity 
has come from the forced growth of pure science 
and tec hnology in the hothouse of war . . . twice in 
our lifetime. We have seen the telescoping of half a 
century of research and development during a dec- 
ade of time. 

A third stimulus to productivity in the United 
States has come from the demands of organized 
labor, trade union pressure for higher wages and 
other economic benefits. As long as workers were 
cheap, employers were willing to use them cheaply, 
but as soon as trade unions made labor expensive, 
employers turned to their engineers and ordered 
machines and equipment to take the place of men. 
rhe repetitive, trivial tasks of the speeded-up mass 
production line were transferred to machines. Then. 
even more modern machines reduced material and 
work-in-process handling costs; now we have in- 
struments that guide, direct and instruct the ma- 
chines. 

Machines with energy are an extension of man 
and animal muscles. Instruments quite more recent 
in their flowering—are an extension of man’s five 
perceptive senses. One way of describing automation 
is to say it is a marriage of machines and instru- 
ments, 

The idea of the interchangeable part, which Eli- 
Whitney originated, made mass production possible. 


Now new scientific breakthroughs make automation 


ewpoint 





possible. Three things: standardization, rationaliza- 
tion, trivialization are included in a concept ad- 
vanced by Dr. Adam Abruzzi at Stevens Institute of 
Technology. The older creative work of the crafts- 
man, under these three things, turned into a repe- 
titious, stultifying trifle of work performed at great 
speed, over and over again. Foremen were hired 
to be man-watchers and man-drivers. Under the 
urge of a so-called wage incentive system which was 
really an output-incentive system, production was 
operated under a combination of the stick and carrot 
to make men work at high speed, as rapidly as the 
muscles could be flexed, over and over constantly 
all day long in order to turn out more goods. 

This obnoxious way of spending the best hours of 
one’s life makes it desirable to transfer drudgery 
to automatic machinery driven by electricity. Why 
should anyone spend the best hours of his life put- 
ting the same nut on the same bolt, cutting the same 
groove in the same piece, putting the same pin in 
the same hole? This is a deadly business; those of 
us who have done it know that it is. 


Consider the littleness of man’s use in the mass 


Repetitive work on a mass production line is often 
stultifying. 










































production system. If all the capacities of a human 
being could be represented by a circle the size of a 
washtub, that little bit of his ability that an em- 
ployer bought from him for use on the mass produc- 
tion line could relatively be indicated by a dot the 
size of a pinhead. This little bit of the man was all 
the employer wanted. With the hopeful elimination 
of man’s pinhead work, there is an opportunity for 
man to flourish in his unique capacities—things a 
man can do which a machine can never do. The 
full flowering of man’s capacities becomes possible 
on a widespread scale. 

The challenge of the new technology to engineers 
and management, with trade union cooperation, is 
to extend its function from the mere representation 
of owners to a broad functioning for workers, own- 
ers and consumers. Too many times in the past. 
management and engineers have existed solely for 
the purpose of representing interests of owners, to 
the point of exploiting workers and consumers. 

An intriguing phrase increasingly found in man- 
agement literature these days is “conceptual break- 
through.” The words convey the idea of a smashing 
through walls or curtains of ignorance and limita- 
tions that have previously existed. The words also 
convey the thought of picking up whole new hunks 
of work to be done. To engineers and managers. the 
challenge is both within the corporation and in the 
whole social environment. An opinion frequently 
expressed is that “we need not be too much con- 
cerned about the sociological aspects of automation. 
They will take care of themselves.” Unions are very 
much concerned about this, and I think that man- 
agement also has to be. Here is one thing that will 
not automatically follow the breakthrough. We can 
have anarchy and confusion and social disorder. 


“industrial revolution” in 


I don’t use the term 
reference to automation because revolution conveys 
the idea of total disorganization of society. I believe 
that we will be able together to handle this new 
technology and its impact on society, organize it for 
the use of man, and not have it come upon us with 
all the dire consequences of the first industrial revo- 
lution that kept the mass of people in such misery 
for more than a century. 

Trade unions look upon the new technology as 
something desirable. This is something of a new 
attitude. This is not universally true: there are some 
recesses of cultural lag in the unions, just as there 
are such lags in every other organization in society. 
But. generally speaking, the labor movement is in 


favor of going down the road to meet this new 


thing, take it by the hand and, in cooperation with 


other groups in society. lead it in the direction that 
it should go for the good of all the people. 

The requirements of the new technology on all of 
us will be considerable. Resistance to the require- 


ments of the scientific. technological and human 
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aspects of this “conceptual breakthrough” will be 
common. Trade unions may serve as an outside con- 
sultant to top management when top management 
resists the economic and sociological consequences 
of the application of the new technology. In fact, we 
will be right there as salesmen of some of the new 
ideas. 

Top management has a responsibility for the in- 
ternal management implications of its new technol- 
ogy. In addition, there are many other external im- 
plications, not only with respect to industrial rela- 
tions, but to the market, to people, to all of society. 
Changes and the need to meet them come every- 
where! 

Reduced work time, along with advancing work- 
ers’ wages, is high on the list of things the trade 
union now will be proposing. Will we have a four- 
day week? Alexander Heron, vice president of the 
Crown Zellerbach Paper Corp. of California, has 
stated in a professional magazine article that 15 
percent of the business done in the state of Califor- 
nia is a result of the 2-day weekend. Such things as 
the purchase of garden tools, shrubbery, flowers. 
picnic equipment, sports clothes, travel accoutre- 
ments, and all the hobby and spare-time activities 
make new business. I cite this in connection with the 
four-day week because it will help business in the 
same fashion. 

Of course there are other ideas. For example, we 
might maintain the work week and shorten the work 
year. This shorter work period will have to be 
negotiated. Human beings need a certain amount of 
ordered discipline during the week; they need or- 
dered work for their personal mental health. 

Then there is the problem whether the shorter 
work week will prompt workers to take a second 
job—“moonlighting” it is called. This is not what 
we re trving to do. People ought to have a good 
block of leisure time. I am somewhat in favor of 
four to six-weeks’ vacation at a time rather than a 
shortened work week scattered throughout the year. 


Then. of course, there is the management point 


Automation is the mar- 
riage of machines and in- 
struments, 








that plants will need to shut down because they will 
turn out so much that they will produce beyond 
even an adequately high market. A management 
friend suggested that extensive alteration, mainte- 
nance and repair work may be necessary to some of 
the machinery and we need long shutdown periods 
to do it. 

Engineers’ emphasis has focused on direct labor 
costs savings in automation. When you throw peo- 
ple out of work, you destroy customers who are the 
absolute imperative of automated production. Em- 
phasis can be put on other than direct labor savings. 
Two such items are material savings and quality 
control. There are savings to be made in these areas 
which may extend beyond those possible in direct 
labor. 

The trade union has some ideas with respect to 
this problem of displacement of workers. We pro- 
pose labor-management committees to discuss the 
installation of automation equipment. We would like 
to come to management and say “Look, we don’t 
care how fast you install automation, but when you 
put the sledge hammer to the old equipment, re- 
member you are not going to put the sledge ham- 
mer to our members. You can smash up the old 
machinery and treat it as junk, but not our people.” 
Thus, we are talking about how to accomplish the 
transition. Please receive favorably. proposals of 
labor union people to come in and talk about this 
matter. 

Another thing is the amortization of more than 
the cost of the machinery. If you buy expensive 
equipment that costs many times what the old cost. 
it’s cheap even if it’s high-priced because you can 
amortize it with so much more production. When 
you follow the established practice of amortizing 
the cost in the selling price, you ought to do one 
thing more. Whatever needs to be done for the dis- 
placed workers, should be calculated by collective 
bargaining and that cost should be added to the 
cost of the equipment. Amortize it all together. 

Then, there is the question of markets. New man- 
agement responsibility includes putting enough 
money in people’s pockets to buy what machines 
can make. Machines can do almost everything ex- 
cept buy what they make. So, we have the guar- 
anteed annual wage item. The point is. once in 
operation, the automation system can’t shut down 
during its production cycle. Down time is out- 
rageously expensive. A system of banking has been 
built into transfer machines so that if one station is 
out of function, you can pick un work-in-process 
out of the bank and carry on without stopping the 
other stations. 

Another one of the requirements of the new tech- 
nology is that engineers must more definitely be in- 
tegrated into management. This is a new kind of 


problem. The engineer has been used to looking at 
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things from a strictly factual point of view. He deals 
with exact specifications. Management deals with 
all kinds of complexities, often using what they call 
a “hunch system.” Between these two extremes lies 
the ideal system. 

You are going to have a merger of the two kinds 
of traditional skills into some kind of new manage- 
ment skill, and in this, the younger engineers will 
have a large and important role to play. 

There are other problems introduced by automa- 
tion, such as educational and skill requirements. The 
new and higher skills often cited in this connection 
are going to be needed by a relatively fewer number 
of people in factories. Are the semiskilled and un- 
skilled going to be shut out? How are they going 
to be retrained? 

Our already inadequate educational system will 
be faced with real problems in training and educa- 
tion. Moreover, before the engineers, scientists and 
teachers demanded by the new technology are sup- 
plied, important changes must be made in our value 
judgments. We must give a great deal more effort 
and money to the support of public education, even 
if we have to give up some of the fancier aspects of 
our living to do it. 


To summarize the union position, let me quote 
the declaration of the Indiana CIO summer school 
program at Purdue University last year: “To re- 
concile the technical achievements of modern society 
with the dignity of the men and women who com- 
pose it is the problem of our time. To reach a solu- 
tion we must first be certain of the aim we set our 
mammoth communities and our world-wide cor- 
porations. When the last superlative has been ut- 
tered, the test must be the same—how far they con- 
tribute to the happiness, understanding and liberty 
of the ordinary man. The real measure of a modern 
industry is its power to preserve our human values 
while adding to our material heritage. Man is not 
just another factor in the productive chain—he is 
the reason for its existence.” 


Management often operates by the “hunch system.” 

































































“managements views 


By James X. Ryan 


Regional Manager 


National Association of Manufacturers 


Philadelphia, Pa. 


W HEN MANAGEMENT considers automation prob- 
lems, it should study production costs as well as 
market potential. As with any plant change or im- 
provement, management must think of the money in- 
volved. Profits have remained the same for about 
the last 50 years; that is, about the same amount out 
of the sales dollar. In the past ten years, however 
less than 4 cents of this dollar is earned profit, be- 
cause of increasing taxes. 

There are many factors that affect what happens 
to improvements in productivity. 

Most engineers are familiar with the Evans flour 
mill. Back in 1784 it was about as automatic as pos- 
sible. It consisted of a series of conveyor belts run 
by water power from beginning to end of the 
process, and was an absolute failure. There was no 
market for that much flour at that time. 

Around 1801 Jacquard developed a textile machine 
that was run by punch cards. It was successful. 
There was a market for the product. 

Take mechanization in the automotive industry. 
We can afford automobiles because we have mechan- 
ization. Yet a completely automated automobile 
factory is impractical because of another factor in 
the profit figure. If a plant is completely automated, 
what happens tomorrow if someone comes out with 
an entirely new, free-piston or turbine engine, or 
the market demands a radically new design? 

Will we have completely automated plants or will 
there be people there to maintain them—people who 
have been upgraded? The optimum degree of auto- 
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mation that is economically feasible will depend on 
the condition of the market and on the number of 
competitors producing the same type of goods. In 
addition, management must consider the human 
factors. The triangle of plenty, which once was popu- 
lar, shows management in the middle. On one side 
are the people who are going to buy the goods; on 
the second side of the triangle are the people who 
produce the goods; and on the third side the owners 
of the business. This illustrates the fact that manage- 
ment must satisfy all three groups. 

Next, let us consider forward planning. By 1975, 
we may have 220,000,000 population. If we are to 
maintain the same living standard in 1975 we have 
today, we must raise our gross national product 
from 375 billion to a tremendous 858 billion. The 
Joint Congressional Committee on Economic Re- 
ports has heard testimony that about 40 percent more 


people will be in the labor market at that time, 





3900 ——— 
IV z= 
800} 
1913=100 
700} 
600} 
er Average Hourly 
500 | Earnings of 
| Fi 
400} actory Employees 


300 


Industrial Prices 
a as 
200 JA ” a 
Qeneeet eee 
— 


_—— 
——— = 





| 

- sail 

‘20 ‘25 ‘30 ‘35 ‘40 ='45 50 ‘55 

Fig. 1. Mechanization partially offsets the effect of 
higher wage costs on price of products produced. 
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to produce 178 percent more goods. By 1965, we 
will have about a 40 percent more demand for goods 
and only a 15 percent increase in the labor market. 
The obvious conclusion: we will need an increased 
productivity per man. In order to get it we will need 
more automation. 

To continue with this study, which is the most 
thorough to date, testimony given before the com- 
mittee indicates that automation is applicable in the 
near future to less than 8 percent of the industries in 
America. Since these industries utilize about one- 
quarter of the labor force, apparently less than 25 
percent of the labor force will be affected by auto 
mation. The greatest extent of mechanization has 
occurred since 1913. Since that time the average 
earnings of factory employees have risen 746 per- 
cent, Fig. 1. Actually, costs in this same period of 
time have increased 132 percent. Without mechani- 
zation it would be logical to assume that costs would 
have increased the same percentage. 

Backbone of expansion has been the improvement 
of tools and techniques to make our jobs easier. It 


has made it possible to produce more goods for 





Fig. 3. Millions of job 
changes occur every month 
as this chart of typical 
monthly changes in job 
status shows. Figures are 
for thousands of persons 
and chart is based on data 


for the year 1952. 





more people at less cost. All this growth has come 
through freedom and incentive—freedom to do as 
we wanted, freedom for the manufacturer to invest 
capital where he wanted and freedom for us to go 
where we wanted. Those are the things that we 
cannot restrict or control if we expect automation 
to continue to meet the demands of our public. 

With the accelerated population rise and _ rela- 
tively smaller work force, a population redistri- 
bution is under way which has a compound effect on 
the labor market. This is due to medical advances, a 
longer educational period and similar factors. There 
will be relatively fewer people to produce more 
goods for more people in the future. The answer is 
automation. 

Actually, from management's viewpoint, we have 
a fear but it is not displacement of people. Tech- 
nological advances have always made more jobs, 
Fig. 2. We are concerned. however, that we may not 
always be able to produce enough goods to main- 
tain the same high standard of living that we enjoy 
today. 

The demand is for higher wages, whether in the 
form of fringe benefits. supplemental unemployment 
benefits or longer vacations or shorter work week. 
We agree that those are all good things, though 
we may differ in how they should be secured. 
whether through individual effort or through govern- 
ment helo. But the only way we can have them is 
through increased productivity. 

Management views increased wages favorably 
in leoking at that side of the coin provided produc- 
tivity is high enough to allow it. Back in 1940 wage 
rates were half of what they are today. About one 
in every six persons was employed. There was less 
need for mechanization. Today. with more than 
double the wage rates. we have the highest employ- 
ment we have ever had in the history of this country 
and elso the highest standard of living. This favor- 

































able climate still exists and promises to continue. 
The only sour thing from management's viewpoint 
is that wages may increase faster than productivity. 
If the savings of productivity can be passed on to the 
worker, fine 

Without higher productivity, people have less 
purchasing power and cannot buy enough manu- 
factured goods. Getting the benefits of productivity 
hack in the pockets of the workers is a problem that 
management recognizes and wants to do something 
about. 

The personal benefits of automation which most 
people know are safer and healthier working con- 
ditions, better opportunities and less monotony. The 
1-day work week may be an ideal thing and perhaps 


we can have it through automation. 
Technical Education Needed 


Meanwhile, the basic problem facing industry, 
the union and the public at large, is what specifically 
should be done. We all agree it is necessary to up- 
grade people. 

Industry today is having reschooling periods in 
its own plants. For instance, there are job utilization 
studies where a displaced man is taken from plant B 
and placed in plant C. When training is needed it 
will be done within the plant or within the already 
existing school system. If schools are slow to do the 
job, it behooves us to see to it that the public knows 
what is needed and that people are trained that way. 

The plant can do the job; the existing school 
system can do it and the union can do it. When a 
new machine comes along that may even temporarily 
displace someone, a new job will be found and he 
will be trained for it under the job utilization studies. 
All of these factors, the competitive picture and the 
education needs, will make the development of auto- 
mation fairly slow. It is not going to affect a tre- 
mendous number of people overnight. 


In such discussions sometimes we put the cart be- 


fore the horse, worrying about what we are going to 


do after we install automation. Actually, the first 
thing to worry about is where to get the people to 
operate the machine after it is in. Technical educa- 
tion must precede much of the machine installation. 

In one case, reports tell of a tremendous unit 
operated with only 30 girls. The work formerly had 
required something like 550 people. Actually. the 
company has included over 400 maintenance people 
and engineers in the same department. so the result 
is only a slightly smaller number of people. 

When we scrutinize industrial employment, we 
find one major employer who indicates that in the 
past two years 10,000 new employees were hired to 
replace those who have quit. died or retired. Also. 
33.000 have changed jobs because of promotions. 
technical changes or normal shifts in the work 
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force and similar reasons. 
his is typical of all industry, Fig. 3. Each year 


there is about a 244 percent change in the labor 


force. That rate is faster than the period of change 
in 1943 to 1948, the fastest previous turnuver. Over 
the next 20 years over 50 million people will be 
involved, That represents more than the total num- 
ber in manufacturing today. Considering the con- 
tinually shifting picture in employment, Fig. 4, it is 
apparent that the real problem is to use existing 
facilities, to retrain people and help them into bet- 
ter jobs. 

In an effort to assist manufacturers, NAM is 
encouraging retraining and transfer of employees. 
getting the training where necessary through com- 
pany expense. In some places the transition may be 
a little bit slower, but we expect it will continue and 
grow as a practice in all industry. 

\lthough the growth of automation may be slow. 
we expect it to meet the increasing demands of the 


mass of population and the relative reduction in the 
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labor force. Mr. Philip Murray, a respected labor 
leader, said the same thing, “I do not know of a 
single solitary case where a great technological gain 
has taken place in the United States of America, that 
it has actually thrown people out of work. I do not 
know of it, | am not aware of it, because the indus- 
trial revolution that has taken place in the United 
States in the past 25 years has brought into the 
employment field an additional 20,000,000 people.” 

What engineers and designers are doing in manu- 
facturing today will assure America’s continued 
strength, its continued growth and continued ad- 
vancement of living standards. Engineers have and 
will make more and better jobs, more opportunities. 
more and better industries. Management always has 


ind will continue to take care of its own employees. 
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of Jobs 


omplieted 
workpieces 


Continuous Feed Slotting Fixture 


Machining a single external slot or keyway in a 
large number of small bushings on a conventional 
horizontal milling machine can be speeded through 
the use of the special fixture illustrated. Previously, 
a gang fixture was used. The production rate was 
low because of the time required for loading and 
unloading and the necessity of returning the table 
of the machine to the starting position each time a 


Slitting 
sow 
< 
Magazine for 
feeding blanks 


Se. Plunger 


Stud Holder 


Protecting threads on one end of a stud from 
damage when the stud is held in a lathe dog for 
threading the other end can be a troublesome prob- 
lem. Methods sometimes tried include winding wire 


around the threads or placing copper sheet between 

















group of bushings was milled. These delays were 
eliminated through the use of this relatively simple 
fixture which permits almost continuous hand feed- 
ing. Bushings are loaded into a magazine feed by 
the operator. A hand-operated plunger feeds work- 
pieces through the cutter. 

The fixture is of welded construction. A longi- 
tudinal guide hole is drilled and reamed through 
the fixture base. A recess, milled through the top 
of the fixture base and into the longitudinal guide 
hole, accommodates the slotting cutter. The ejection 
end of the guide hole is counterbored to receive a 
slotted bushing into which a key is sweated. The 
key keeps the workpieces aligned until they pass 
completely through the cutter. An adjustable stop 
controls the extent of forward movement of the 
hand lever which actuates the plunger. Since the 
workpieces are bronze, no coolant is provided. 
Compressed air blows out the chips. 

H. J. Gerber 
Member-at-Large 


Stillwater, Okla. 


the threads and the lathe dog. 
methods is wholly satisfactory. 


Neither of these 


One successful method of protecting the threads 
is to screw the end of the stud into a specially pre- 
pared nut which is inserted in the lathe dog. The 
nut used must have threads of the correct size to 
accommodate the stud. It is advisable to chase the 
ends of the threads through with a new tap to make 
sure that they are the exact size required. A slit is 
cut in the nut as illustrated. The cut can be made 
by a hacksaw with two blades inserted in the frame, 
and should be started at one of the points of the 
nut. The distance the cut is carried into the oppo- 
site side of the nut will vary with the size of the nut. 

When the lathe dog is tightened down on the nut, 
the nut is slightly compressed, clamping the stud in 
place without damaging the threads. If the nuts are 
saved after each use a complete set of prepared nuts 
for common thread sizes will eventually be ac- 
cumulated. 

Philip E. J. Brooks 
College of Engineering 
University of Missouri 
Columbia, Missouri 
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Index Milling Fixture 

Often when milling evenly spaced slots the per- 
centage of scrap is high due to human error in in- 
dexing, and for the same reason fixtures and cutters 
are sometimes damaged. The automatic indexing 
fixture illustrated eliminates troubles associated with 
hand indexing, and can be used to advantage on 
either a manually operated or semiautomatic cycle 
milling machine. 

The fixture is designed for cutting eight evenly 
spaced slots in a workpiece. Indexing is initiated by 
a pawl and ratchet mechanism linked to an actuating 
lever which is in turn activated by a roller mounted 
on the machine column. With the fixture clamped to 
the machine table, the actuating lever is in con- 
tinuous contact with the roller during the longitudi- 
nal movement of the table. 

When the table approaches the load position, the 
roller depresses the actuating lever, moving the paw] 
into position to engage the next ratchet tooth and 
also disengaging a locking pin. As the table moves 
in the opposite direction at the start of the next cycle. 
the lever returns to its normal position, causing the 
pawl to rotate the work spindle. Simultaneously, the 
locking pin is released so that it is free to lock the 
work spindle in the next index position. The locking 
pin is spring loaded. Since indexing is performed 
during the normal operating time of the machine, no 
time is lost through indexing between cycles. 

W.R. Eldridge 
Little Rhody Chapter 
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Pawl and Ratchet Mechanism 
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Marking Device for Tubing 


When necessary to stamp numbers on parts made 
of thin-walled brass tubing no marking machine was 
available, and it was decided that the best solution 
was to build a marking roller device for use in a 
foot-operated press. The working parts consist of 
roller which acts as a mandrel to hold the parts and 
a marking roller having the same OD as the work- 
piece. A gear rack connected to the ram of the press 
actuates the two rollers through mating gears. Use 
of coarse pitch gears permits the spacing of the 
rollers to be adjusted a small amount to control the 

Mandrel to” depth of the impression. 
hold workpiece Ernest Jones 
Bronx, N. Y. 


Box Tool with Throwaway Inserts 


Throwaway carbide inserts can be employed in 
roller turner or box tools by a relatively simple 
conversion of a standard right-hand replaceable 
insert toolholder of appropriate size. The shank of 
the toolholder is cut off and the end is ground to 


the correct angle and brazed or silver soldered to 


‘. the bottom of the head of the toolholder, as illus- 
(CZ trated. 
Shank 


No Inserts can be rotated or replaced while the tool- 
zg 
: End of shank 
ground to 
correct angle 


holder is fixed in the box tool. The time saved 
NV soon pays for the conversion. 
Carl F. Kaiser 


of toolholder cut off Santa Clara Valley Chapter 














High-Speed Fixture for Grooving 


Shallow helical grooves in small workpieces are 
cut in one pass on a standard lathe, using the fix- 
ture illustrated, which operates like a chasing lathe. 
Engagement of a nut segment with a master lead- 
screw mounted on the same axis as the workpiece 
automatically brings the cutting tool into contact 
with the work surface. The nut and tool travel along 
together to generate a helix on the workpiece corre- 
sponding to the thread on the leadscrew. Depth of 
the grooves is 0.012 inch and they are one-sixteenth 
inch wide. Ends of the grooves run into full depth 
gradually. 

Both the nut segment and a grooving tool are 
mounted on a longitudinal arm above the work- 
piece, as shown on the plan view. The grooving tool 
is made of one-fourth inch square high-speed steel 
and is ground to avoid interference on the flanks. 
An adjusting screw is used to set the tool for the 
required depth of cut. 

The longitudinal arm is part of a welded frame 
assembly shown in section Z-Z. Two uprights bolted 
to the lathe bed support the frame. which pivots and 
When the handle 


slides longitudinally on a rod. 


arms Workpiece 


°o 


Sliding rod 
/ 


atloets 


of the frame is pulled down, the nut segment and 
master screw engage. A counterweight lifts the 
frame up when the handle is released, and a com- 
pression spring mounted on the rod pulls the frame 
to the right when the nut is disengaged so that the 
frame is always returned to the starting point when 
the operator’s hand is not on the control handle. 

The front end of the master lead screw is re- 
cessed to accommodate a hardened steel adapter 
plate. A keyway in the end of the workpiece engages 
a key in the adapter plate, holding the workpiece 
for driving purposes. The internal diameter of the 
adapter is a snug fit on the OD of the workpiece. 

An angular contact ball-race, press fitted in a 
sleeve, is mounted on the end of the tailstock barrel 
of the lathe and holds the other end of the work- 
The tailstock 
removed to allow 
tailstock body. 


piece. barrel screw and handle are 


the barrel to slide freely in the 
into the 
keyway end first. The tailstock barrel is brought to 
the left to hold the other end of the workpie e and 


is locked in place. Cutting operations are accom- 
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firmly on the control handle. This engages the nut 
and master screw and the tool plunges into the 
workpiece and travels to the left until the oil groove 
is cut. 

Sloping shoulders on the ends of the master lead 
screw control the tool at the ends of the groove. 
When the control knob is pulled downward, the nut 
segment slides down the shoulder until the threads 
engage. At the end of the travel on the thread, the 
nut is lifted by the shoulder on the other end of the 





hutloets 


screw. The master screw is made from an unhard- 
ened high tensile strength steel, and the nut is made 
of phosphor bronze. 

Cutting the groove takes only one or two seconds 
at a spindle speed of 180 rpm. Most of the cycle 
time is consumed by loading and unloading work- 
pieces. Production is 120 components per hour. 


C. T. Bower 
London, England 
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Multiple Milling Fixture 


Six padlock hasps can be milled in one pass in 
the fixture illustrated. Workpieces are placed be- 
tween movable steel blocks which are clamped to- 


























gether by the action of an eccentrically mounted 
wheel equipped with a handle. The blocks are 
notched to hold the workieces firmly during the 
milling operation. A hardened and ground rod 
inserted in holes in the workpieces assures proper 
alignment. Springs force the blocks apart when 
the clamp is unlocked. The fixture has performed 
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satisfactorily and the clamping device is fast oper- 
ating. 





End View 
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the economic lot size 


By Edward C. Varnum* 


Head, Operations Research 
Barber-Colman Co. 


Rockford, Ill. 


Production costs and inventory costs are 
both dependent on manufacturing lot 
sizes. The author describes a method 
for determining economic lot sizes with- 
out introducing the bias of any one plant 
department. 


i EVERY PLANT there are two groups who have op- 
posing views regarding the correct size of lots for in- 
plant manufacturing. The financial group is vitally 
interested in inventory figures, both stock and in- 
process, and consequently feels that lot sizes should 
be small to reduce the amount of money tied up in 
inventory. The production group, on the other hand, 
is keenly aware of the time and expense required to 
manufacture the first piece of a lot and therefore 
feels that once a lot is started the machines should 
run a long time to reduce the setup cost per piece. 
Naturally, each of these groups has an awareness of 
the problems of the other group. Financial people 
realize that shipments and production constitute the 


life blood of a firm and that single-piece lots would 
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hinder shipment and production rates. Tool engi- 
neers can visualize the dire financial effects of tre- 
mendous lot sizes. 

In order to reach an unbiased compromise be- 
tween the conflicting viewpoints, it is necessary to 
take an over-all view, one in which neither influence 
dominates. Such a dispassionate view can be ob- 
tained by using a coldly factual mathematical ap- 
proach. A mathematical model can be made by ex- 
pressing the total cost per piece as a function of lot 
size in an equation. The same relationship can be 
depicted as a graph, Fig. 1. As the setup cost per 
piece decreases, the inventory cost per piece in- 
creases. The composite cost curve drops to a low 
point and then rises. The location of the low point 
indicates the economic lot size. 

Because it would be tedious to plot such a curve 
for each lot, reasonable assumptions can be made 
about the opposing influences on the total cost per 
piece. A mathematical formula can be written to 
correlate these assumptions. By operating on such 
formulas with differential calculus, it is possible to 
determine the lot size for which costs will be mini- 
mum. 

This procedure is an example of the technique of 
“optimizing” mathematical models, which character- 
izes operations research as it is applied in solutions 
of problems on industrial decisions. A similar ap- 
plication, previously covered,! concerns machinery 
replacement for which the opposing influences are 


amortization and operating inferiority. Linear pro- 


*Senior member ASTE Rockford chapter 
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Nomenclature 


onsumption during 

lot production time, pieces 

value of each piece, dollars 
minimum quantity in sto k. pieces 
annual carrying charge 

per dollar of inventory, dollars 
lot size, pieces 


monthly consumption, pieces 


graming is an optimizing technique in which there 
is more than one independent variable. The function 
to be minimized is, however, much simpler than 
those of the preceding examples because it is a 


linear combination of the independent variables. 


Model Assumptions: In order to derive a gen- 
eral formula from which to calculate economic lot 
sizes, various assumptions must be made. These 
must be thoroughly considered before the formula 
can be applied to production in a plant with its own 
specific circumstances. 

It is assumed that the number of pieces required 
each month, m, is a known constant. A minimum 
number of pieces, d, will be maintained in stock at 
all times. This provision for a reserve introduces 
higher inventory costs but these are justified when 
the consequences of running out of stock are con- 


sidered. 





Total Cost per Piece 











Lot Size 


Fig. 1. (above) Because of the 
interaction of setup costs and 
inventory costs on lot size, 
there is only one economic 
manufacturing lot size for 
given conditions. 


lot production time, month 
setup cost per lot, dollars 


constant travel time 
during lot production, month 


ratio of machining time to 
lot size, months per piece 
costs per piece, 


dependent on lot size, dollars 


Another assumption is that inventory increases 
uniformly from the time the lot is ordered until the 
entire lot is sent to stock. This assumption averages 
out the actual process which consists of intermin- 
gling machining time and travel time. The maxi- 
mum inventory at any time will be the number of 
pieces in reserve, d, plus the number of pieces in the 
lot, L. It is also assumed that inventory decreases 
uniformly from the time the entire lot is sent to 
stock until the time a new lot is ordered. This is an 
averaging assumption that reflects actual usage 
rather than recording it. 

It is assumed that the carrying charge is propor- 
tional to the dollar value of the inventory. The value 
of the inventory can be determined easily from the 
known value, c, of each piece. The setup cost for a 
lot, S, is known but it is independent of the size of 
the lot. The setup cost per piece does depend on the 
lot size. 

The total time required to process a lot depends 
on the size of the lot. At first, this required time in 
months is denoted as P to indicate that it depends 
on the lot size in a general way. In the later calcu- 
lations, the total time required to process a lot is as- 
sumed to be a constant travel time T, added to a 
machining time, vl, which is proportional to lot 
size. Travel time depends, generally, on the number 
of operations. 


Determining Carrying Charges: The total 
carrying charge depends on the value of the pieces 


involved times the number of months each is kept 


- : = Lotto 
stock 


Order point 





Inventory (pieces) 


Fig. 2. (right) Graphical rep- 











resentation of the production 
and use of parts is a cyclic 














curve bearing a direct relation 
to the order point. 
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times 145 of the carrying charge rate. To compute 
this total carrying charge, a graph of the number of 
pieces contributing to this charge, based on the 
foregoing assumptions, is plotted against time, Fig. 
2. In accordance with the assumptions, this curve is 
periodic. There will be an area under the curve, 
shown shaded and in color, associated with each lot. 
This area represents the mathematical product of 


To find the 


average number of months during which a carrying 


pieces times the number of months. 


charge applies to a given piece, it is only necessary 
to divide the area under the curve by the number of 
months between order points. If this quotient is 
multiplied by ¢ and then by k/12, the carrying 
charge per piece can be found. 

The under-the-curve area in Fig. 2 is found by 
considering it as a triangle with base L/m and 
height L - b placed on top of a rectangle whose base 
is L/m and whose height is 6 d, where b is the 
number of pieces used during the lot production 
period. At the usage rate of m pieces per month, b 


is simply mP. The shaded area, A, is expressed by: 


L il bh) I 


(b 


ae 


mP + 2d ] 
Dividing this area by L and applying the carrying 
charge rate, the carrying charge per piece is: 


2d | 


mP 


Best Lot Size: Since the setup charge per piece 
is S/L, the costs per piece that depend on lot size 


are: 


S kel keP 
I 24m | 24 


lhe last term in Equation 2 is omitted in Equation 3 
because it does not change with lot size. Labor. 
material and other costs not related to lot size are 
also omitted because only costs pertinent to lot size 
have any influence on lot size. 

If the curve represented by Equation 3 were 
plotted, the minimum value of y and the economi 
lot size could be determined by inspection. It is even 
easier to find the value of L for which y is a mini- 
mum by setting dy/dL equal to zero and solving for 


L. Carrying through this procedure results in: 


di hee ke dP, ; 
Ti L? * 24m * 24 GI pies toi 


In general, if P is an involved function of L. 
Equation 4 would be solved by substituting various 
values of L into the left member until a value suf- 


ficiently close to Under the 


was obtained. 
simplifying assumption that P = T 


zeTo 


November 1956 


T vL, however. v. 


Unit Cost 
c ($) 

4 
1000+ 


t 
388 
300~ Lot Size 
200- Z 


Based on |7% 
Carrying Charge 
Factor 


£ =11.88y_5m 


5 
100,000 + 
t 


Set-up Cost 
S$ ($) 
D 








Fig. 3. Nomogram for determining the economic lot 
size based on a 17 percent carrying charge factor. 


can be substituted for dP/dL and Equation 4 can be 
solved explicitly for L: 


24mS 


\ ke(l + mv) 


Calculation Methods: To evaluate L in Equa- 
tion 5, the numerical values of m, S, c and k (1 
the 


processes are per formed. 


mv) are found and indicated mathematical 


Of the many ways in 
which this calculation could be performed, it has 
been found convenient to make a nomogram, Fig. 3, 
by which the value of L can be quickly found with 
sufficient accuracy. 

The various factors that make up the value of 4 
include return on investment rate, storage costs and 
pertinent handling charges. From a study of histori- 
cal data, the (1 


average figure and the whole factor, k (1 + 


+ mv) factor can be set up as an 
mv), 
can be used as a constant in the nomogram. In the 
nomogram of Fig. 3, a value of 0.17 is used for this 


factor. Other methods of evaluating L from Equa- 


tion 5 include special-purpose slide rules, ordinary 
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Fig. 4. General-purpose nomogram for determing the 
economic lot size where the carrying charge factor can 
vary from 5 to 30 percent. 


slide rules, long-hand calculation, desk calculator 
operation or digital computer programs. The latter 
method can be combined with punched cards when 
numerous calculations must be made. 

To use the nomogram with the 17 percent factor, 
a straight line is drawn from the setup cost on the 
S scale to the monthly usage figure on the m scale. 
From the unit cost value on the c¢ scale, a straight 
line is drawn through the intersection point of the 
first line and the pivot line. When extended, this 
second line will indicate the economic lot size on the 


L scale. In the example shown on Fig. 3, a setup cost 


of $30.00, a monthly usage of 600 units and a unit 
cost of $20.00 result in an economic lot size of 360 
units. 

As indicated, the nomogram of Fig. 3 represents 
a specific case. The 17 percent value is based on 
specified requirements for return on invested money, 
floor space and related charges, and process times 
averaged in the v figure. Since this nomogram 
would not fit all circumstances, a general nomogram 
can be constructed, Fig. 4. This nomogram covers 
combinations of k, m and v factors ranging from 
0.05 to 0.30. In the example shown on the nomo- 
gram, k is assumed to be 0.10 and mv is taken to be 
1.4 so the k (1 + mv) factor is 0.24, or 24 percent. 
Other values are the same as in the preceding 


example, but the economic lot size is found to be 
300 units. 


Input data: In actual practice, reasonable values 
for S, m and ¢ are obtained only with difficulty un- 
less the basic groundwork has already been done by 
the standards, sales or methods departments. At 
Barber-Colman, setup costs are obtained from the 
standards department for about 75 percent of the 
calculations. Proper values of S for the remaining 
calculations are obtained from an operation chart 
used in conjunction with a route card for the job. 

Unit costs are also available from the standards 
department in about 75 percent of the instances. 
Data for the rest of the calculations must be de- 
termined after considering the operations involved. 
Values of m are found from a combination of sales 
department forecasts and historical data on repair 
part requirements. Past experience is used as a 
guide in setting usage figures, along with forecasts 
based on predicted general trends and specific in- 
fluences on future orders. 


With reliable estimates for the factors involved 
and with assumptions based on the circumstances in 
particular plants, these nomograms, or ones pre- 
pared in the same way, can be used to easily deter- 
mine economic manufacturing lot sizes. With such 
an approach, financial and production biases are 
avoided and the best interests of the company can 
be served. 





Hose Selection Tips 


Experience shows that particular care should be 
given to type of hose used in blast cleaning or shot 
peening activities, Engineers at Thermoid Co., 
Trenton, N. J. found that when sand is used for 
cleaning metal and other surfaces, the resultant 
Tube used in the 


operation should be composed of pure gum rubber 


abrasion is very hard on hose. 


838 


so that the sand particles will bounce off. 

When metal shot is used, the greatest detriment 
is static electricity. A static wire will control this 
problem. If not controlled, the electricity will 
generate high-voltage potentials which will burn 
through the tube and wall. The tube should be com- 
pounded to conduct and dissipate electricity. 
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industry 


moves toward 


THROW-AWAYS 


By R. W. Ruckel 


President 
Wesson Co. 
Ferndale, Mich. 


Based on a nation-wide survey of 
metalworking plants, this article ana- 
lyzes the present status and the out- 
look for throw-away carbide tips. A 
strong trend is already apparent in 
turning applications; even greater use 
is forecast in milling. 


+ 
Us OF THROW-AWAY carbide tool inserts is 
growing rapidly throughout industry. Already vir- 
tually two-thirds of the companies engaged in 


metalworking activities are utilizing some single- 
point tools fitted with throw-away blades. Further- 
more, in those companies, throw-aways at present 
represent about a quarter of all single-point tools. 
These studies indicate that three of four companies 
in metalworking are planning to increase their use 
of this kind of tooling. 

Prime reasons for the rapid increase in use of 
throw-aways are the facts that they reduce machine 
down time through quicker tool changing and 
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eliminate sharpening operations. Low initial cost 
of the blanks and tool cost savings per piece pro- 
duced are cited as other, although apparently less 
important reasons. 

In addition to the growing trend to throw-away 
carbide inserts for single-point tools, the survey 
uncovered some surprising data on application of 
such inserts to milling and other machining opera- 
tions. About two out of every three companies 
heard from said they believe this type of tooling 
holds promise for milling cutters, Fig. 1. This 
indicates even greater interest in throw-aways for 
milling than for turning operations and is attributed 
to the greater difficulty of grinding multiple-point 
tools. In fact, 97 percent of the companies who 
like the idea of throw-aways for milling give the 
elimination of grinding as the big reason. 

Considerable interest is also evidenced in applica- 
tions of throw-aways to other forms of tooling such 
as boring tools, reamers and drills. As yet, few 
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such tools have been available for sufficient lengths 
of time to provide a good base for evaluation. 
That they hold out promise, however, seems defi- 
nite. Some 40 percent of industry agrees and over 
half of these companies have already tried throw- 
aways in applications other than turning and 
milling. Chief uses have been in planing, shaping 
and boring, although some thirty or forty different 
categories of tool types have already been tried with 


throw-away tips. 





Will Throw-Aways Be Used in Milling Cutters 


61.5% Don't Know (33.9° 











Fig. 1. Outlook for use of carbide throw-away in- 
serts in milling is excellent since over 60 percent of 
companies queried registered a positive interest in 
this application. 


Trends toward increasing use of throw-aways can 
be analyzed in greater detail when they are studied 
in terms of single industries, Fig. 2. Of the various 
metalworking industries, the ordnance industry 
shows the greatest current usage of these carbide 
tips as well as the greatest potential increase. 

One of the country’s largest metalworking in- 
dustries is in the field of fabricated metal products. 
It comprises manufacturers of such items as tin 
cans, cutlery, heating and cooking apparatus (non- 
electric), screw machine products, etc. There are 


some 4000 plants with more than 20 workers in 


this category. Because of the nature of operations 


the average annual cutting tool purchase per plant 
is far below the all-industry average and the per- 
centage of throw-aways used is smallest of any of 
the industries surveyed. The outlook for increased 
utilization is good, however. Over half the plants 
plan to use more; the increase will bring total 
applications of throw-aways in this industry to 30 
percent of all single-point tool operations. 

[his industry also indicated less interest in car- 
bide throw-aways for milling and other machining 


work. Only one plant in seven has tried such tips 


Fig. 2. While over-all application of carbide throw- 
aways for turning tan be expected to reach 40 per- 
cent soon, ordnance production evinces the greatest 
interest in such tooling, manufacture of fabricated 
metal products the least. 


Single-Point Throw-Away Usage by Industries 
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for other than single-point work. Tools for turret 


lathes and planing were most frequently mentioned. 


Machinery manufacture (except electrical) repre- 
sents an industry covering a broad range of prod- 
ucts including agricultural machinery, machine 
tools, industrial machinery, office machines, etc. It 
comprises some 4000 plants of over 20 employees 
Size of the average machine shop, based on annual 
cutting tool purchase, is about double that of the 
average fabricated metal products plant. Following 
the over-all trend, better than two out of three are 
currently using throw-aways. 

Smaller than the nonelectric machinery field. 
according to the number of plants (1500 with over 
20 workers). but with a much higher tool con- 
sumption per plant, is the electrical machinery field. 
It includes such large-plant groups as manufactur 
ers of electric appliances, radios, phonographs and 
similar equipment, electric motors, generators, et« 
Impact of throw-aways in these plants is less than 
in the nonelectric machinery industry. A sizeable 
increase in usage is forecast, which, however, will 
still fall somewhat short of the all-industry average. 

lransportation equipment includes the leader in 
the use of throw-aways to date—the automotive 
industry. It also covers manufacturers of bicycles, 
Roughly 


three-quarters of all these plants are using throw- 


railroad equipment, boats and ships, ete. 


aways and for these users such tips account for 29 
percent of single-point operations. Most of the non- 
users, incidentally, are among the smaller com 
panies, Projected use is exper ted to double shortly. 


According to this analysis, correlating size of 


plant by volume of annual tool purchases, size of 
plant has little bearing on the proportion of throw- 
iways used, Fig. 3. It appears, on the other hand, 
that plant size does have a definite relationship on 
whether the plant does or does not use throw-aways. 
So far, less than half of the smallest plants are 


using them while 85 percent of the largest plants 
are using them. Thus the larger the plant the more 
likely it is to be using throw-aways. 

Similarly the data indicate that the larger plants 
are more likely to be planning to increase usage of 
throw-aways. The projected amount of increase 
also goes up with size of plant. When the projected 
increases are added to these figures found for pres- 
ent utilization, expected total use of throw-aways is 
30 percent of all single-point tools in the larger 
plants, 40 percent in middle-size plants and 30 
percent in the smallest. 

Plants not using throw-aways were queried with 
regard to their reasons. Most frequently cited was 
“lack of personnel or time for analysis or applica- 
tion.” Next was the impression that throw-aways 
were not too suitable for short runs. Many plants, 
of course, actually have no turning operations so 
they normally would have little reason for interest 
in tools of this nature. 

“No need for them yet,” was mentioned; “cost” 
rarely. Some companies said they were waiting to 
start using throw-aways until they tooled up for 
new products. A few with well-developed and well- 
equipped tool grinding departments hesitate to 
make changes that would tend to eliminate such 


departments. 


Fig. 3. Large industry reports the greatest application of throw-aways in turning 


as well as the highest potential usage. 
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Zinc Core Melts Out of Die Casting 


CORING is accomplished by 
first die casting a zinc 
core. This core is then 
coated with an insulating 
material and positioned in 
the valve body die as 
shown. Aluminum is then 
injected into the closed die 
in the conventional man- 
ner. As the aluminum 
solidifies, the zine core 
picks up heat and melts. 
This builds up pressure, 
which is released at a pre- 
determined value by open- 
ing a die valve. The molten 
zinc then flows out of the 
valve body and is dis- 
charged from the die. 


| naman of a specially designed hydrauli 

valve was found to be impractical if standard 
coring techniques were used. With a process de- 
veloped by the Char-Lynn Co., production of this 
valve became practical and greater freedom will be 
possible in internal design of die castings. Passage- 
ways and porting can be intricate but with smooth 
curves that promote laminar flow of hydraulic oil. 
Normal coring and drilling, on the other hand, re- 
sult in square corners, which cause turbulence and 
heating of the oil. 


ZINC CORE and a sectioned valve made 
with such a core. With this core it is 
possible to achieve blind holes, undercuts 
and other cast-in advantages not practi- 
cal with standard die casting procedures. 
The only machining operations required 
on the die casting are boring of the spool 
hole and tapping of the ports. There are 
no drilled holes to plug and drilling of 
ports is unnecessary. 
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Pin Type Arbor Used Without Press 


Sper ially designed for turning and grinding 
\ operations on internally splined blanks, locking 
pin arbors apply equal force around the splined 
bore to prevent play. The rigid grip of the arbor on 
the workpiece results in square and true faces and 
sides on the blank. Improved finished gears are 
produc ed bee ause of this arbor, developed by Scully- 
Jones and Co., since pitch-line runout is avoided in 
subsequent cutting operations. These arbors are 


used without a press, and without nuts and wrenches 


GEAR BLANK is removed from the 
arbor after being turned to size. 
With these arbors, the pictured ar- 
bor press is superfluous since it is 
not used for either inserting or re- 
moving the arbor. Pins are carried 
in a sleeve that is free to rotate. 


External 


CLOCKWISE rotation of the cams 
gear blank on the arbor 
causes the pins to move 
outward on external cams 
on the arbor. At the same 
time, the pins are wedged 
into the involute spline. 
Rise of the cams is such 
that the pins remain 
locked until the blank is 
turned counterclockwise. 
Lock pins tend to tighten 
during turning and grind- 
ing operations. 
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AUTOMATIC LATHE Removes Weld Flash 


te. solve the problem of removing a welding flash with low cost and short lead time. 

from a worm-shaft assembly on a high-produc- Loading, machining and unloading are auto- 
tion basis, an automatic lathe has been equipped matic in this Seneca Falls Model LN, however, push 
with standard units. These include: a combined button controls are installed for the manual opera- 
headstock and feed works unit, a headstock turner tion of each movement. The loading cycle cannot 
slide, and an automatic loader and ejector mechan- get out of time since the automatic sequence is con- 
ism. This modification of a standard lathe by trolled by a system in which each movement is ini- 


standard units resulted in a specialized machine tiated by the completion of the preceding movement. 


WELDED PARTS are delivered to the lathe by a part is ejected from the collet by a spring 
conveyor that joins the loading chute. The loaded rod. The part is deposited on the un 
parts roll by gravity to a fixed stop, which is oader arms, which immediately swing it into 
the loading position. On completion of a part, the discharge chute. An elevator raises the next 
the spindle stops, the hinged steady rest roll rough piece over the stops and into the loading 


carrier is retracted, the collet opens and the cradle, from which it is injected into the collet 


UNLOADER ARMS IN RECEIVING POSITION 


R ARMS IN TIN TION 
LOADING CHUTE HINGED eR UNLOADE s EsEC iG POSITION 
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OPERATING CYLINDER 
FOR HINGED ROLL CARRIER 














ELEVATOR ASSEMM Y 
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IVER ASSEMAL 


roOLING for the modified lathe includes an insert type carbide tool 
to remove the hot flash and a burnishing roll to smooth and blend 


the junction of the welded parts. The workpiece is held and 
driven by a collet chuck. 


FINISHED piece being ejected, at right, and a rough piece about to 
enter the loading cradle. The top roll of the steady rest auto- 
matically positions itself on the workpiece after the latter is 
gripped by the collet 
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Machine table 


utilizes 
welded 


construction 


By Alex A. Durand 


Project Engineer 
Development, Research and 
Materials Engineering 

The Falk Corp. 

Milwaukee, Wis. 
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Fig. 1. Universal vacuum chuck 
on a large highspeed milling 
machine table. The chuck may 
be tilted slightly, pivoted and 
indexed. 


Wing skin 
Project plate 


Vacuum chuck 


/ 


/ 


| MILLING OPERATIONS on large aircraft 
panels require some means of holding the sheets or 
slabs firmly as they are reduced to relatively thin 
sections. This can be accomplished by creating a 
vacuum between the underside of the workpiece and 
its support. This is supplemented by clamps around 
the edge of the workpiece to assist in sealing off the 
vacuum. This arrangement is known as a vacuum 
chuck. Size of the operation is determined by the 
capacity of the milling machine. The chuck surface 
usually is of an area at least equal to that covered 
by the cutting heads. Chucks may comprise one or 
more sections, depending upon over-all size and the 
type of work required on the panel. A five-section 
chuck is shown in Fig. 2. 

Portions of the skin or panel are often of varying 
thickness. The variation may be lengthwise, cross- 
wise or a combination of both. Chuck support or 
mounting must be of a design to permit tilting the 
chuck to bring the top surface of the work into 
position. Also, where integral ribs or stiffeners are 
of a converging type, pivoting or indexing the work 
Based on a paper submitted in the recent Machine 
Design Competition sponsored by The James F. Lin- 
coln Are Welding Foundation, Cleveland, Ohio. 
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Fig. 2 (above) Underside of five-section vacuum 
chuck fabricated by are welding of formed plate 
sections. 


Fig. 3. (right) Underside ef vacuum chuck al- 


most square in shape and requiring supports 
from the machine table only at the four corners. 


Fig. 4. (below) Chuck with diagonal reinforce- 
ments underneath the plate. 


about a vertical axis is necessary so that all the 
cutting takes place on a line parallel to the machin« 
motion. This is accomplished either by placing the 
work on a “project plate,” arranged to pivot on th 
surface of the chuck, or by pivoting the entire 
vacuum chuck. 

Certain basic requirements apply to all universal 
vacuum chucks, despite the fact that they are usually 
“custom tailored” to suit the job. In general, the 


following features are important. 


Permanently Flat and Rigid Work Surface: 
lop surface should not vary more than 0.003 inch 
in flatness. Rigidity should be such as to permit 
finishes of 50 microinches on aluminum alloys. De- 
flection from cutting tool forces and loading should 
be low enough to permit milling skin thicknesses 
within 0.005-inch tolerance. Typical limit: 0.003 


inch with 3000-lb load concentrated on a 2-square- 


foot area at the intersection of diagonals drawn 
from centers of the chuck support. 


Few Supports: To hold setup time to a mini- 


mum supports underneath which require adjust 
ment should be limited. Design details vary widely, 
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depending upon dimensions and reinforcements nec- 
essary. Figs 3 and 4 are designs with supports at 

‘dtl 
each corner. Where length greatly exceeds width, 


ntermediate supports are essential. 


Minimum Weight: Materials should be able 
to hold a vacuum of 23 -28-in. mercury without leak- 
age. AISI C1020 steel meets these qualifications, in 
iddition to having good formability, weldability, 
plus moderate cost. Chuck in Fig. 3 averages 100 Ib 
per square foot; chuck in Fig. 4, about 146 lb per 


square fo« rt. 


Minimum Vertical Displacement: This al- 
lows maximum tilting to be secured in the machine. 
Vertical displacement will vary from 4 to 24 inches, 
according to degree of longitudinal and transverse 
tilt desired. Normal size (10x25 foot) single- 
section universal chucks currently are designed to 
tilt 2 deg longitudinally, 5 deg transversely, and to 
index 3 to 15 deg. 

Flexibility of design with maximum economy has 
dictated the use of welded steel plate fabrication for 
large universal vacuum chucks. A typical chuck, 
Fig. 5, comprises a top surface of three plates, one 


at the center 2%¢ inches thick and the other two 134 


inches thick. Plain transverse ribs are %-in. plate. 
The underside in the area around the center is 
34-inch plate, while the periphery includes sides 
and end plates 134-inch thickness, into which T-slots 
are machined. 

Depth of the V type rib varies; the deepest ones 
are near the chuck center and decrease in depth 
toward the ends in order to obtain a section of uni- 
form stress. From these wide variations in thick- 
nesses and shapes, it can be readily understood why 
welded fabrication is the only practical and econom- 
ical method of construction. 

Fabricated chucks offer unlimited possibilities fo1 
built-in accessories. One chuck, Fig. 4, incorporates 
a vacuum tank which is actually the space enclosed 
by the eight diagonal U-shaped stiffeners. Also 
built in are two headers, one on each side, for air 
and vacuum supply respectively. Vacuum ports and 
air-actuated work-lifting cylinder are piped to these 
headers and are controlled by shutoff cocks. 

Another design, Fig. 5, features a clamping sys- 
tem using cables controlled by two pneumatic cylin- 
ders. Cable guides are shaped tubes and plates built 
into the chuck. The cylinders nest neatly between 
longitudinal stiffeners and are protected from ex- 
ternal damage. 

It is estimated that a fabricated vacuum chuck 
will be lower in cost than comparable cast designs 
by amounts ranging from $5 to $20 per square foot, 
depending upon type, size and quantity to be built. 
Finishing allowances on weldments also are less. 
\ 100-square-foot section, Fig. 4, had only 34-inch 
finishing stock allowance on the top, against a 
probable 54 to 34-inch on a cast plate. 


These are but a few of the savings that are pos- 


sible by using welded construction in the design of 
vacuum chucks. Not only will construction time of 
the chucks be reduced, but over-all versatility and 
flexibility will result, allowing the chuck to hold the 
workpiece so that the over-all acc uracy needed in 
the machining operation is obtained. 


Fig. 5. Three-section welded steel 
chuck of unusual length, with mod- 
ified V-section longitudinal ribs de- 
creasing in depth from the center 
to the ends. 
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Engineering 


Small-Plant 


By William C. Goeckel 


Snyder Tool and Engineering Co. 
Detroit, Mich. 


Many reasons are given to explain why small 
plants have lagged in developing automation 
suited to its special needs. In this article, 
based on a presentation at the 1956 lowa 
State-ASTE On-Campus Conference, an ex- 
ecutive of a well-known builder of automated 
machine tools offers some unusual—and 
practical—suggestions for overcoming this 


inertia. 


L. NGTH OF PRODUCTION runs, rather than the num 
ber of employees, is the best basis for evaluating 
the possible application of automation in a plant 
Many small plants produce large quantities of 
standardized parts. In such cases, it is economically 
feasible to use so-called “Detroit automation,” with 
fully automatic machine loading and unloading and 
automatic transfer of parts from operation to opera 
tion. 

Production of other small plants, on the other 
hand, may consist of a wide variety of parts, manu 
factured in relatively small lots. Full-scale automa 
tion is out of the question. Most small plants fall into 
this category. 

The in-line type transfer machine, Fig. 1, which 


has become the generally accepted standard by th 
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Automation 


sadbatddase 


Fig. 1. Typical transfer machine with 75 stations pro- 
duces 144 transmission cast-iron pump bodies per 
hour. Provision is made for in-process gaging and 
sectional operation to reduce down time. 


automotive industry, is in reality a series of special 
machines in which transfer bars move parts from 
one machine segment to the next. It is designed 
strictly for high production of a particular part 
during a given model run. One operator merely 
loads parts into the machine at one end and they 
come out finish-machined at the other. 

It may take from two to three days to « hange over 
such a machine to accommodate a design change, 
even if the part difference is only a matter of a few 
more holes, a longer center distance or a few dia 
meter changes. Cutting tools, fixture details, head 
speed and head travel all must be adjusted in the 
change-over. Experience has shown that about four 
hours is required to set up each segment in which 
an alteration is required, providing the necessary 
equipment and tools are available. 


Unless a small plant is in the high production 
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Fig. 2. Early transfer machine design. 


category, time and cost of setup changes practically 
eliminate the possibility of economic use of this 
type of transfer machine. Another type of semiauto- 
mated production line is practical for a small plant 
making a variety of related parts. This line consists 
of a series of simplified special machine tools. Each 
machine is loaded and un-loaded manually and an 
operator handles two or more machines. Each ma- 
chine is designed to perform several operations 
during its operating cycle. 

Assume that this semiautomated line consists of 
a combination milling machine, a combination 
drilling machine, a combination tapping machine 
and a combination boring machine. Four related 
parts each have a few tapped holes, milled faces 
or bored holes are to be produced on this line. With 
these predetermined requirements, machines can be 
built to produce these four parts with a maximum 
change-over time of about eight hours. They will 
work around present tooling and minimize change- 
over time by banking between machines. Thus, the 
small manufacturer can make economic use of a line 
of machines embodying combination operations and 


automation concepts. 


Cost Considerations 


First cost of an in-line transfer machine may be 
the determining factor as to whether the small 
manufacturer in high production operations can 
afford it. He, too, may economize in the long run 
by buying a semiautomatic line of special machine 
tools. 

Several factors contribute to the higher initial 
investment required for transfer machines. These 
added costs cannot be economically justified unless 
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they are offset either by substantial labor savings 
or scrap elimination. Most of the added first cost 
in the transfer machine comes from the transfer 
mechanism and the controls that sequence the vari- 
ous segments. Often the parts must be turned over 
or reoriented during processing and such mecha- 
nisms are both complex and expensive. 

Most manufacturers today are conscious of the 
high cost of transfer machine down time. This has 
meant that in-process gaging and part reject de- 
vices are added requirement for peak operating 
efficiency of transfer machines. Engineering costs 
for transfer machines are also considerably higher 
than with a simplified special line. 


Development of Transfer Machines 


Tremendous strides, however, have been made in 
the past few years in improving basic designs of 
transfer machines so that they are more flexible and 
easier to change over. 

The drawing, Fig. 2, represents the first concept 
of transfer machine design. The bases of the indi- 
vidual machining units were bolted together. Heads 
reached out over split lines. As a result, poor access 
was provided for tool change or head and fixture 
maintenance. One large and complicated control 
panel housed all machine controls, which made 
trouble shooting a complex operation. Hydraulic 
power units ran more than one machining unit. 
thereby increasing down time problems in case of 
a power unit failure. If one machining unit had to 
be shut down for tool change, the entire machine 
had to be shut down and there was no possibility of 
keeping other units or groups of units in operation. 


To avoid these problems of maintenance, an im- 
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proved design was evolved by builders and users. 

This next sketch, Fig. 3, represents sectionalized 
transfer machine design. Shown in this drawing is 
one section of a transfer machine. It has its own 
control panel, the bolted base design has been elim- 
inated and the machining units are spread apart to 
simplify maintenance. Means are provided to feed 
parts manually into the transfer line ahead of the 
next section, thus permitting other sections to op- 
erate from stock banks when one is shut down for 
maintenance. 

One of the next steps in the design of transfer 
machines is segmented automation, Fig. 4. This 
transfer machine is in reality merely a series of 
individually controlled machining units, each with 
its own control panel and hydraulic power unit. 
Only a transfer bar connects the units. Sequencing 
of the unit operation is achieved by controls in a 


separate main panel. 


This machine is easy to maintain and tool changes 
can be made with minimum effort. Workpieces can 
be fed into the machine at any point when other 
units are shut down for maintenance. If the user 
wants to change the design of the part for the next 
model, the line can be spread and other units in- 
serted. If a unit needs reworking, it can be pulled 
out of the line and new details added at change-over 
time. 

What may be the in-line transfer machine of the 
future is shown in Fig. 5. Two of these are already 
in operation, producing rocker arm shafts at a rate 
of about 200 pieces per hour at 80 percent efficiency. 
This 8-station machine further extends segmenta- 
tion concepts. Actually it comprises six individual 
machines. Instead of a conventional transfer bar 
mechanism, the transfer device raises parts up an 
inclined plane by a pusher bar. Parts fall by grav- 
ity to an escapement. At this point, parts can be 
fed manually or stacked vertically for intermachine 
storage. From the escapement, the parts are moved 
up another inclined chute where they fed to the 
next machine. 

The first unit is a trunnion index machine from 
which spotfaced and counterbored parts are auto- 
matically unloaded and placed in the transfer mech- 


anism. Replace the transfer mechanism with con- 


veyors and it would be difficult to distinguish this 
line from a prewar automotive line. Remove the 
transfer mechanisms completely and the result is a 
line of simplified special machine tools exactly like 
those discussed for small-plant automation. Thus, 
present ideas about transfer machine design are 
closely allied to the semiautomatic line of special 


machines. 


Typical Small Plant Installations 


These simplified special machines can be of great- 
est benefit to small plants producing a variety of 
parts in relatively small lots. One example of a 
suitable machine for such applications is a two- 


way precision boring machine on which nineteen 


Fig. 5. Sketch of advanced type of transfer machine utilizing inclined chute to convey parts between operations. 
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different semi-mass produced parts are processed, 
Fig. 6. 

The machine produces one cast-iron power take- 
off transmission case every 50 seconds. Two fixtures 
enable the boring of up to four holes at each fixture 
location. Each two-spindle boring head is a separate 
slide unit that can be operated manually, auto- 
matically or in combination with other heads in an 
automatic machine cycle. 

Thus, maximum flexibility of operation for parts 
in small-quantity production is provided. Belt- 
changing devices allow quick spindle-speed changes 
for various bore sizes. Magnetic chucks in the work- 
holding fixtures give maximum work-holding flex- 
ibility and avoid the necessity of clamping details. 
Fixture heights are adjusted with quick-change 
spacers. Gage blocks are used to adjust the various 
parts to correct lateral location. Micrometer stops 
provide depth control for each head. The boring 
heads have index pins that allow quick adjustment 
of hole center-line angular location. Center-to- 
center distance of the spindles is adjusted with 


spacers. 


Cooperation between Machine Builder 
and User 


Machine tool builders are faced with many prob- 


lems in preparing a design proposal for an auto- 
mated machine tool. From one to four weeks are 
required for preliminary design and engineering 
work. If both a transfer machine and a simplified 
special machine are proposed for processing of a 
variety of parts, it may take one to two months to 
do the job right. 

Of course, making such proposals can be an 
expensive procedure for the machine tool builder. 
Unless he knows and understands the company for 
whom he is doing the work, he is reluctant to go to 
a great expense with no assurance of building the 
machine. This is particularly true in the proposal 
of automated machine tools for small industry, 
where machinery must be fully amortized over a 
short period of time. 


Fig. 6. Typical special 
machine utilizing auto- 
mation principles, yet 
affording flexibility re- 
quired for small-plant 
operations, 


When a proposal is submitted to such a small 
firm, it is generally brief and sketchy. In most in- 
stances the machine tool quotation must include all 
possible contingencies. Obviously it is impossible 
for the builder to turn out large numbers of engi- 
neered quotations for small plants on a speculative 
basis. 

If the machine tool industry is to assist small in- 
dustry in staying in the competitive market with 
large industry, another way of proposing auto- 
mated machine tools for small industry must be 
found. A possible solution to this problem may be 
for plants with low production requirements to seek 
out a single machine tool firm who they believe has 
the ability to assist them in engineering for their 
automation problems. 

The small manufacturer can enter into a co- 
operative engineering program to develop and work 
out the machine tool that best fulfills his particular 
production requirements within the budget. The 
cost of such a cooperative engineering program 
would be shared by both the machine tool builder 
and user. Thus, a suitable design could be worked 
out that could be submitted to the user’s top manage- 
ment with reasonable assurance of receiving a go- 
ahead. 

Admittedly, a cooperative engineering program 
would eliminate competitive bids. However, since 
machine tool builders working with small industry 
are compelled to follow a sketchy “safe-cost” pro- 
posal method, it is doubtful if the present system has 
much real value in terms of the best machine at 
lowest cost. 

\ cooperative engineering program is probably 
the only way that small industry can achieve the 
full advantages of automation. Automation simply 
requires more time to engineer and develop than 
a machine builder or a small manufacturer can 
afford to invest alone. 
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materials 


By Joseph C. McGuire 


Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 


ane RING DISSIMILAR materials, such as alumi 
num to stainless steel or glass to aluminum, has 
always been a problem to tool engineers. The cost 
of the special equipment required may be prohibi 
tive, particularly when only a few assemblies are to 
be produced. 

An unusual technique which permits soldering 
such materials, Fig. 1, has been developed by the 
University of California’s Los Alamos Scientifi 
Laboratory. This method is expected to effect sub- 
stantial savings over the special machine and ultra- 
sonic methods now being used. The technique was 
discovered during a research project on the use of 
ultra-high-frequency sound waves in soldering, and 
ironically involves something that apprentice me- 
chanics are taught not to do—‘load” the abrasive 
wheel. 

In addition to the usual soldering materials, only 
a hand grinder with an abrasive wheel and a stick 
of low-melting alloy are required. Two types of 
grinders have been used: the standard Handy-Grind- 
er and the Dumore Grinder with fixed motor and 
flexible shaft. The Handy-Grinder is operated at 
slightly reduced speed from a Variac at 80 to 100 
volts. It is low powered but reaches high speeds if 
allowed to run free. The Dumore is higher powered 

Operated by the University of California for the 
Atomic Commission. 

This process was first described in the Review of 
Scientific Instruments, Vol. 26, No. 9, page 893, 
September, 1955. 
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Fig. 1. New soldering technique permits joining of 
dissimilar materials heretofore considered unsolder- 
able. 


and lower in speed, but more difficult to use in a 
confined space. However, most grinders in this 
class would fit the bill. 

\ satisfactory grinding wheel has been found to 
be of a medium grit, 14-inch diameter by ¥% inch 
long, although wheel type and size are not critical. 

lo solder these previously unsolderable mate- 
rials, Fig. 2, the grinder is turned on and the abra- 
sive wheel, preferably preheated by bringing it in 
contact with metal or by the direct application of 
heat, is brought to bear on a soft solder such as 
Wood’s metal or 60-40 lead-tin. This tinning alloy 
s applied to the wheel in bar form, Fig. 3. The 
warm grinder head and the heat generated by the 
wheel’s contact with the alloy will produce a liquid 
film of metal. This film of soft solder flows onto 
the surface of the wheel, “loading” it and inci- 
dentally making it useless for its customary pur- 
pose until it has been trimined down. Repeating 
the process two or three times builds up a fairly 
heavy coat of tinning alloy. There is a definite 
“conditioning” period for a new grinding wheel, 
and this is determined only by experimentation. 
Once a good deposit is built up, it is very easy to 
renew the layer after each tinning use. 

\fter forming a substantial deposit, the solder- 
loaded wheel is applied to the work with about the 
same pressure used in normal operation of a hand 
orinder. If possible, the workpiece should be 


warmed, preferably to the melting temperature of 
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the tinning alloy (about 80 C), before applying the 


wheel to the workpiece. This is true particularly 


when the operator is just becoming accustomed to 
the process. Bringing the workpiece to the tem- 
perature of the tinning alloy can be accomplished 
by the application of a hot soldering iron to the 
area adjacent to the place where the joint is to be 
made. When working with such materials as soft 
glass, Pyrex and ceramics, it becomes necessary to 
use flame or furnace heating to get enough heat to 
the surfaces to be joined. 

When the correct workpiece temperature is 
reached the solder-loaded wheel is applied to the 
surface to be soldered, Fig. 4. The abrasive action 
of the wheel generates heat and again melts the 
solder, which flows onto the abraded surface and 
forms an intimate contact. The tinning layer is 
laid down as a shiny spot or strip. Little ridges of 
excess alloy follow the wheel as it moves across the 
area. Correct pressure of the wheel on the work- 
piece will be gained if one bears in mind that he is 
removing the oxide layer of the material and re- 
placing it with solder. 

The two surfaces to be joined need not be of the 
same material. However, after preparing one sur- 
face, the other surface should also be treated if it 
is a material not ordinarily “wetted” by solder. 
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After one or both surfaces have been tinned. 


soldering the two parts together, Fig. 5, is done in 
the usual manner with standard 50-50 lead-tin 


solder. No soldering flux, surface cleaning or pre- 


treatment is necessary. 

The solder is applied to the tinned surface with 
a soldering iron, keeping the hot iron from touch- 
ing the subsurface layer of the base material. In 
other words, either heat the joint by applying the 
hot iron to some adjacent part of the metal which 
is not tinned and then apply the solder in wire 
form directly to the tinned surface; or apply the 
solder to the iron and bring the hot drop of solder 
down to the tinned area, still refraining from 
making contact with the base metal. This is par- 
ticularly important when soldering titanium, niobi- 
um and tantalum, Fig. 6. 

Many low-melting alloys ranging from 40 to 140 
deg C seem to work well in this tinning operation. 
Some of the more successful include Wood’s metal, 
Rose’s metal, 50-50 tin-indium and 50-50 lead-in- 
dium. The 50-50 tin-indium may be applied very 
easily to Pyrex glass without the usual degreasing 
and heating cycles and, once applied, will take a 
higher melting solder for a surprisingly firm joint. 

Ordinary solders cannot be used for tinning 
operation on glass and ceramic materials. Wood’s 
metal plus 50-50 indium-tin has been found best for 
this application, with ordinary solder being used 
for the actual soldering. Failure to deposit a satis 


factory coating with Wood’s metal on glass. indi- 


Fig. 5. (below) Soldering of copper wires to previ- 
ously tinned ceramic. 


Fig. 6. (right) Close-up of copper wries soldered to 
tantalum, tinned stainless steel and “loaded” grind- 
ing wheel. 


cates that the wheel was too cold when initially 
loaded or was not completely loaded with Wood’s 
metal. Also, if the rotation speed of the grinder is 
too fast, the Wood’s metal will be laid down as a 
black deposit on the glass and the solder will not 
adhere. The speed of rotation should be reduced 
until a shiny coating can be deposited. A black 
deposit will also appear if there is grease or oil on 
the glass. 

One point to remember is that a soldering iron 
will not supply enough heat through a poor con- 
ductor, such as glass or ceramics, to make a good 
glass-to-glass joint in large or thick pieces. This 
technique is best suited for fastening electrical 
connections and similar light work. 

This unusual technique is still in the experimental 
stage and is used to a limited degree as it takes time 
to master the little things, such as the appearance 
of a properly tinned surface or proper application 
of the solder. However, as operational data is 
gained, increased numbers of application can be 
foreseen in the aircraft, electronics and laboratory 


equipment industries. 





DIE FINISHING is speeded by a 
special die tryout bench which 
simplifies corrections being 


made on punch at A. C. Gil- 


bert Co. In a subsequent step 


(close-up) tryout time is cut 
in a new technique permitting 
pulling a pattern merely by 
tilting the top plate to hori- 
zontal position and lowering 
the punch over the die. A dap- 
tation of the Hamilton “Port- 
elevator” by design of the 
special tilting mechanism has 
released a hydraulic press for 
other work, as well as drastic- 
ally reducing man-hours for- 
merly required for finishing 
and tryout in the tool and die 


department at Gilbert. 











‘ 


HOT HEADING is utilized in a high-production as- 


sembly operation to fasten door lock cover cup to 


lock base plate after lock gear is in place. Parts are 
loaded manually. Special dual-ram Taylor resis- 
tance welder (right) heats ends of cup tabs and 
upsets them. Finished assemblies are unloaded 
automatically. By use of a pair of dies at each 
station two assemblies are processed simultaneously. 
Tooling includes work locating guide pins for faster, 
more positive loading and positioning with mini- 
mum operator effort. Alternate die tables are read- 
ily interchanged for production of opposite hand 
assemblies. The six-station dial feed index table 
gives infinite adjustment of operating speed. Op- 
eration on machine at lower left is cold staking of 


same assembly. 
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STANDARDIZING TOOLING for quick 
setups on high production presses 
has boosted short and medium 
run production of heater fans and 
similar parts from 50 to 100 per- 
cent at Torrington Manufacturing 
Co., Torrington, Conn. Setup is 
achieved in 14 to 1 hour on runs 
that often last only 15 to 20 min- 
utes. More than 50 such parts are 
stamped out on these two Bliss 
machines equipped with double 
roll feeds and crankshaft-mounted 


friction clutches which require no 


adjustments. (Close-up) Steel front 
ring of heater fan is blown from 
two-station die into tote box. Part 
is cold rolled, temper 5 steel, and 


operating speed is 75 spm. 
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ELECTRONIC TRACER CONTROL SYSTEM directs 
profile milling operation on wing chord at 
Boeing Wichita plant. The cutting tool is 
guided over the workpiece by tracer head at 
right which automatically follows contours 
of the master template and controls speed of 
the feed drive. The G-E tracer control system 
includes six one-dimension tracers which con- 
trol three motions on each of two heads 
simultaneously. Rise and fall and twist mo- 
tions use selsyn-type tracers which reduce 
machine complexity and simplify templates 
required. Repeat cuts are made to accuracy 
of 0.002 inches at rates as high as 30 ipm. 


TOOLS at work 
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OPTICAL JIG BORER steps up production of pre- 


cision control parts for small gas turbine en- 
gines at G-E Small Aircraft Engine Dept., 
Lynn, Mass. After desired length between 
points where holes are to be drilled is de- 


termined, the Linder machine’s optical meas- 


uring system takes over, assuring spacings to 


accuracy of 0.00005 inch, reflecting measure- 


ments on a screen by means of a photoelectric 


indicator. 


SPRAYING OXIDE COATING on experi- 
mental part at Norton Co. demon- 
strates ease of application. These 
“Rokide” coatings are being de- 
veloped for use on parts for rockets 
and jet propulsion to protect 


against effects of high temper- 


ature, abrasion, erosion, corrosion 


and for electrical insulation. 
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how to machine plastics 


plastics characteristics and sawing 


By Robert A. Wason 


Associate Editor 


Although the words “overheating” 
and “gumming” cover most of the 
troubles encountered when machin- 
ing plastics, these troubles are merely 
limiting conditions. There is room 
for much intelligent tool engineering 
in the successful application of ma- 
chines, tools and processes. It is the 
purpose of this article to go beyond 
the cliche that “standard woodwork- 
ing and metalworking tools and tech- 
niques are satisfactory.” 


W HEN IN DOUBT as to the correct machining tech- 
niques to use with a particular plastic, trial-and- 
error can give the answer. A reasonable starting 
point is to set up the job as if it were copper ot 
brass. A few practice cuts will indicate the changes 
necessary in tool geometry, feeds and speeds fo: 
better results. It is, of course, better to know the 
correct cutting conditions for each type of plastic. 
In order to understand the machining of plastics, 
it is necessary to first understand the characteristics 
of plastics. Basically, plastics are of two distinct 
types: thermosetting, which undergo chemical re- 
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actions, usually in the presence of heat, and are 
thenceforth relatively infusible; and thermoplastic, 
which soften when heated and harden when cooled. 

Although thermosetting plastics can be machined, 
Fig. 1, with less attention to heat build-up than 
thermoplastics, all plastics are poor heat conductors 
and introduce heat problems. Poor tool design leads 
to friction, and friction leads to heat. Since the 
workpiece cannot conduct the heat away, heat must 
localize in the tool. This leads to short tool life and 
eventual gumming or burning of the plastic. The 
use of abrasive fillers in various plastic formula- 
tions compounds the problems of heat build-up and 
tool wear. Coolants or lubricants can reduce these 
problems but, unless chemical interactions and part 
cleaning difficulties are considered, can introduce 
others. 

It would be hopeless to try to include all plastics 
in this article because new plastics and new families 
of plastics are being introduced rapidly. Techniques 
and equipment used to machine the established plas- 
tics will be included, along with information on the 
properties of these plastics. By noting similarities 
among the properties of new plastics and those estab- 
lished ones presented here, and by taking into ac- 
count their differences, starting points for machining 
plastics that have yet to be developed can be in- 
telligently arrived at. 

The economics of machining plastics are not hard 
to understand. If parts cannot be molded or cast to 
required shape or tolerance, or if production runs 
do not warrant the expense of dies, machining is an 
economical process. Frequently, cast and molded 
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parts require machining for their completion. In 


any event, sufficient machining of plastics is done so 





that the metalworking industry is no longer solely 





involved with the working of metals. 





Plastics Characteristics 






Acrylic resins have working qualities similar to 





copper and brass, and can be sawed, punched, 





stamped, drilled, threaded, routed and generally 





machined. They contain no fillers or plasticizers 








that can dull or gum tools. In general, working 











edges for acrylic-machining tools require no rake 











and should scrape rather than cut. Tools for acry- 
lies, and all plastics, should be kept sharp, free of 
nicks and burrs, and clean to prevent chipping and 














































































































Fig. 1. (above) Laminated 
Plastics can be sawed or 
milled with ease if carbide 
tips are used on the rotating 
tools. 









Fig. 2. (right) Alloy steel cir- 
cular saw used to make 
straight cuts in acrylics. 


minimize frictional heat. Excessive heat usually re- 


sults in gumming or tearing of the part, or sticking 
of the tool. 

Acrylics parts and sheets can be machined at 
reasonable speeds without coolants. When coolants 
are needed, water or soluble oils should be used. 
Others may react with the plastic or the adhesive 
of the masking paper, which may be retained dur- 
ing some operations. Feed should be moderate but 
continuous. Tools should not be stopped during a 
cut because this results in a visible mark. 

Acrylic parts can be machined to tolerances of 
+ 0.001 inch. To maintain close tolerances, it is 
necessary to anneal at the time of machining and 
inspect parts at specified temperature and humidity. 
Since the coefficient of thermal expansion is 
0.000042 inch per inch per deg Fahr., temperature 
levels and variations are important to accuracy. 
When much material is to be removed, several an- 
nealing steps may be required to prevent machining 
stress build-up. 

In general, polystyrenes are difficult to work. 
However, if proper precautions are observed, poly- 
styrene parts can be machined by all the conven- 
tional processes. Temperatures over 140 F, or 
higher, depending on the type of plastic, will result 
in crazing and gumming. Crazing cracks are not 
only unsightly but they also lead to failure in use. 
A coolant is necessary during the machining of 
polystyrene parts. An air jet is best because it re- 
moves chips effectively at the same time it cools. 
The best liquid coolants are 100 percent paraffin 
oils. These adhere and flow well but are difficult to 
remove. Another coolant consists of 10 parts water 
to one part of 40 percent sodium silicate. Soapy 
water and completely aliphatic soluble oils are also 
used with success. Powdered zinc stearate can be 
used as a lubricant on difficult jobs. Common cut- 


ting oils or kerosene should never be used because 
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they promote crazing and cracking. For especially 
rigorous short runs, a can of dry ice in the coolant 
reservoir can reduce temperatures. Refrigeration 
equipment can be used for long runs. 

Polystyrene should not be overclamped and hold- 
ing devices should be cooled when they tend to 
retain heat. When heat can be satisfactorily con- 
trolled, high-speed operations should be used to 
minimize the time the part is in the machine. Low 
speeds lead to tearing, dulling of tools, poor finish, 
gumming and poor tolerances. 

High-speed steel, hard-alloy, carbide and dia- 
mond tools can be used, depending on the length 
of the production run. Tool geometry should give 
minimum contact and should provide for rapid 
removal of chips to minimize friction. Tools with 
positive rakes and hooks do not remove chips 
readily. Chips tend to coil around the warm tool 
and, regardless of coolant, soften and pile up back 
of the cutting edge. Cross-linked polystyrene tends 
to chip when machined. Tools should be eased 
into the work with light feeds. After the tool has 
taken a full cut, feed can be increased for maximum 
productivity. 

High-impact polystyrenes have much higher 
elongation and can be machined with less chance 
for damage through cracking. Annealing can be 
used to advantage after machining with all types 
of polystyrenes. Because plastics are poor heat con- 
ductors, time for a complete anneal may be as long 
as 24 hours. Annealing at about 10 deg Fahr. be- 
neath the practical heat distortion temperature is 
safe and achieves the desired stress relief. 

Nylon resin parts can be machined easily to close 
tolerances with standard equipment. Nylon is free 
cutting and heavy feeds in combination with sur- 
face speeds of 500 to 700 sfpm should be used. 
Feeds can be reduced for better finishes. Heat must 
be minimized by tool design and coolants because 
the coefficient of thermal expansion is many times 
that of steel. Part size should be checked only at 
room temperature. All of the nylons are rather 
flexible. Provision must be made to prevent flexing 
of stock away from the cutting tool. Vibration and 
chatter should be avoided. When coolants are re- 
quired, hydrocarbons or soap solutions are satis- 
factory. Refrigeration of the coolant can help to 
lengthen tool life and to meet close tolerances. 

Improved dimensional stability can frequently be 
obtained by boiling rough-machined nylon pieces in 
water. Since nylon is hygroscopic and will pick up 
moisture, it is thus possible to achieve a moisture 
content equal to that it will have in service. Boil- 
ing increases the speed of pickup to about 250 
times more than that at room temperature. With 
the correct amount of moisture in the piece, it can 
be finish machined. This is seldom necessary be- 
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cause nylon is resilient and tolerances do not usu- 
ally have to be close. 

Heat treating for stress relief of nylon should be 
carried out away from air, preferably by immersion 
in a liquid. Temperature should be higher than that 
in which the part will be used but should not ex- 
ceed 400 F. Parts should be cooled slowly out of 
the bath and out of drafts. Drafts will reintroduce 
surface stresses. Experimental parts can be im- 
mersed in boiling water for heat treating. Since 
they absorb moisture, the parts should be weighed 
before boiling, then dried in an oven at 160 F until 
they return to original weight. 

Parts made of rigid vinyl plastics can be ma- 
chined, cut, ground, drilled and sawed. They can 
also be turned, faced, bored and threaded. Rate of 
heat development in these thermoplastics depends 
on tool design and sharpness, feeds, cutting speeds 
and clearances. Production runs should be set up 
only after trial since the highest cutting speeds pos- 


sible without overheating are desirable. Allowable 


Table 1—Major Types of Laminated Plastics 


NEMA _ Laminate Laminate Maximum Punching Thickness 
Grade Base Resin Cold (inch) Hot* (inch) 


- Kraft Phenolic — 1/8 
P Paper Phenolic 1/32 1/8 
PC Paper Phenolic 1/8 
XX Paper Phenolic — — 
Paper Phenolic 1/32 1/8 
Paper Phenolic 1/32 1/8 
Paper Phenolic 1/32 1/8 


Coarse 
Fabric Phenolic 1/32 1/8 


Coarse 
Fabric Melamine 


Coarse 
Fabric Phenolic 


Fine 
Fabric Phenolic 


Fine 
Fabric Phenolic 


Fine 
Fabric Phenolic 


Asbestos 
Paper Phenolic 


Asbestos 
Paper Phenolic 


Staple 
Glass Phenolic 
Cloth 


Continuous 
Glass Phenolic 
Cloth 


Continuous 
G-5 Class 
Cloth 


c-8 Glass 
Mat Melamine 


Melamine 


Nylon 
Cloth Phenolic 


Staple 
Glass Silicone 
Cloth 


Continuous 
G-7 Glass Silicone 
Cloth 


125 to 140 C 











speeds can be increased with use of soapy or clear 
water, or compressed air. Chips from vinyl parts 
are generally slightly plastic and may tend to curl 
around drills or fill in clearances on milling cutters. 
Coolants or air blasts can prevent these conditions. 

Polyethylene plastics are poor conductors of heat 
but can be machined if any of the common coolants 
are used. Usual practices of machining plastics and 
the special tool geometry considerations associated 
with machining plastics are applicable to the fluoro- 
carbons. Polytetrafluorethylene, however, under- 
goes a crystalline transition at about 68 F and its 


volume changes about 1.5 percent at this transition. 


Table 2—Alloy Steel Circular Saw Blades 
(used with acrylics) 
Thickness to Blade Thickness Teeth per Inch 


be Cut Blade 
(inches) (inch) Type 
0.040 to 0.080 
0.100 to 0.150 


0.187 to 0.375 
0.438 to 0.750 


1.000 to 4.000 


1/16 to 3/32 
3/32 to 1/8 


3/32 to 1/8 
1/8 


Hollow ground 
Hollow ground 


Spring set 
Spring set or swaged 


1/8 to 5/32 Spring set, swaged 


and carbide 


This transition must be considered when inspecting 
such parts. 

A new group of plastics, foams, are becoming im- 
portant. Frequently, they are foamed in place and 
no machining is required, but most of them can be 
machined. Expanded cellulose acetate, for example, 
can be easily machined to close tolerances with 
ordinary woodworking tools. Strengths of these 
foamed parts are maintained even though the skin 
surface is removed. Expanded polystyrene foam can 
also be machined. It is desirable to operate the saw 
or cutter at high speed, using slow feed and many 
small cuts. 

Machinability of phenolic moldings reinforced 
with glass fibers is poor when compared to that for 
general-purpose phenolic moldings. When drilling, 
tapping or turning, for example, only about half as 
much production can be turned out between sharp- 
enings of the tools. It is difficult to obtain clean 
cuts because the fibers tend to drag and leave a 
fuzzy surface. Machining of filled phenolics re- 
moves the lustrous surface which cannot be re- 
stored. Machining results depend to a large extent 
on the fillers. In order of best machining, fillers 
rank: wood flour, good; fabric, fair; cotton, fair; 
and mineral poor. High-speed steel tools can be 
used for small quantities, but carbides should be 
used for long runs. Lubricants can be used, but 
usually result in tough cleaning problems. Air 
blasts can be used effectively. 

Phenolic casting resins are usually unfilled and 


can be machined easily. High speeds and light cuts 
on standard machines are best. Special tool grades 
are unnecessary except for long production runs. 
Overheating of this thermosetting material can lead 
to localized weakness and should be avoided. 

Laminated plastics, materials in which thermo- 
setting resins are used with layers of nonplastic ma- 
terials, require special consideration. Their me- 
chanical structure is responsible for most of the 
differences that exist in machining methods. “Re- 
inforced” plastics are actually low-pressure lami- 
nates but the distinction is gradually disappearing 
and will be ignored here. Macerated plastic mold- 
ings, in which the reinforcing materials are ground 
rather than layered, can usually be machined more 
easily than laminates of the same materials but 
frequently introduce more tool wear. 

Laminated plastics have lower shearing strength 
than metals and can be cut at higher speeds and 
feeds. Because of greater resiliency, greater clear- 
ances and less rake are required. Machining opera- 
tions are done differently at right angles to lami- 
nations than when parallel with laminations to 
prevent delamination. 

For most operations, high-speed steel tools can be 
used, but carbides, and in some instances diamonds, 
prove more economical. Surface speeds can be 
doubled with carbides to: 600-1000 sfpm for ureas 
and melamines, TABLE 1, and 100 sfpm for phenol- 
ics. Machining is usually done dry because most 
liquid coolants are difficult to remove from finished 
parts. Although each combination of materials has 
different characteristics, workpiece temperature 
should be kept below 150 F as a general rule. 

It is especially poor engineering to try to hold 
tolerances closer than needed on laminated plastics. 
Minimum tolerance spread for a 1% inch thick lami- 
nate is about 0.002 inch. Greater spread is much 
better. Thermal expansion is considerable and re- 
siliency is up to 40 times that of steel. Because of 
“spring-back,” cutting tools cannot produce to close 
dimensions. Because of the resiliency, however, 
close tolerances are not usually required. Also, all 
grades are subject to dimensional changes due to 
humidity levels, which affect accuracy. 

Laminated plastics have been developed to meet 
special structural and special production require- 
ments. Fine-weave line grades can be machined 
with intricate shapes. Some grades have been devel- 
oped for hot punching; others for cold punching. 
Some laminates have been developed specifically for 
use as gears. 

Easy machinability has characterized laminated 
plastics but this does not hold for glass, asbestos 
and graphite grades. They are machined with simi- 
lar techniques and tools. Machining of these ma- 
terials is usually economically justified only if the 
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required shapes cannot be made by molding. Tools 
for cutting these materials have greater clearances 
than those for metal because the feeds are greater 
and the heel of the tool might drag. Tool rake 
should be slight or negative. 

With these three grades, speed should be reduced, 
about 50 percent of that used for other laminates, 
and feeds should be increased if the part will stand 
it. Speed is reduced to lower the heat build-up and 
to reduce tool wear caused by the highly abrasive 
bases. Carbides are almost a necessity for cutting 
these materials and diamond impregnated tools are 
often justified. Cooling is desirable but not a neces- 
sity. Air cooling is usually used because liquids 
tend to cake the dust. A good dust exhaust system 
should be used when these materials are cut, espe- 
cially glass-base laminates. 

Glass-reinforced epoxy resin laminates are han- 
died in the same way as the standard laminates. 
Carbide-tipped cutting bits are used with rake an- 
gles, clearances, etc., similar to those used when 
cutting hard wood. High speeds, medium feeds and 
large chip clearance are required. Glass fiber filled 
melamine formaldehyde molding materials are not 
recommended for machining. When threads are 
needed in parts of this material, it is much better to 


mold in inserts. 


Machining Processes 


It is important to remember, when setting up 
machining steps, that plastics usually have larger 
coefficients of thermal expansion than metals. Be- 
cause of this, 77 F has been designated as the stand- 
ard temperature at which plastics parts should be 
inspected. Unusual service conditions of tempera- 
ture or humidity are taken into account as neces- 
sary. Also, characteristics of specific plastics should 
be known so that stress-relieving anneals can be 
scheduled if required. 

In general, rotary tools are run at higher speeds 
when cutting plastics than when cutting metals, to 


prevent edge chipping. Clearances are larger so that 


Cleoronce—~+ 


Spring set 


Fig. 3. Alloy steel cir- 
cular saw blades for 
acrylics have teeth that 
are swaged or alternate- 
ly set. Hollow-ground 
blades can also be used. 


Alternate teeth 
set some side 
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chips can be ejected rapidly. A rubbing chip can 
mar the surface and greatly increase frictional heat. 

Because of the high resiliency of plastics, special 
steps are required to prevent inaccurate machining. 
Sufficient stock must be left, for example, so the tool 
will remove material rather than sliding over it as 
the part flexes out of the way. Also, plastics ma- 
chining tools are usually designed to remove ma- 
terial by scraping rather than cutting. 

Since the resiliency of plastics bears a direct re- 
lationship to temperature, at least one manufacturer 
is machining plastics at low temperatures. At 
low temperatures, some organic plastics undergo 
changes that are irreversible. Information on prop- 
erties of indivdual plastics is readily available and 
it should be checked so that irreversible changes are 
not introduced. 

Reversible changes include: dimensional changes 
due to thermal contraction and loss of moisture, in- 


Table 3—Standard Dimensions for Band Saws 
(used with acrylics) 
Width of Saw Points to Inch Minimum Cutting Radius 


Blade Thickness 
(inches) (gage) 


inches) (inches) 


3/16 0.028 22 
0.028 22 
0.028 22 


0.032 21 
0.032 21 
0.032 21 


0.035 20 
0.035 20 
0.035 20 


(No 
7 
7 
6 
5 
5 
4 
4 
3 
3 


creased modulus of elasticity, increased yield and 
ultimate strengths, decreased ductility and, usually, 
increased resistance to impact. Irreversible effects 
include: crystallization, freezing of plasticizers or 
absorbed water, dimensional changes due to change 
of state and physical failure due to lack of ductility 
needed to respond to dimensional changes. When 
irreversible changes are avoided, low-temperature 
machining, with or without controlled humidity, can 


alter mechanical properties to ease machining or 


Tooth before Swaged 
and fitted 


‘swaging 











increase accuracy, and can remove heat introduced 
by the machining. Coolants are not recommended 
for use on chilled plastics. 


Sawing: Circular, band, panel, jig, veneer and 
hole saws can all be applied to sawing plastics. 
When using circular saws, it is important that the 
blade run true to prevent edge chipping. For cut- 
ting pieces 3g inch thick or less, a saw with 8 teeth 
per inch is recommended. For thicker sections, a 
saw with 6 teeth per inch works well. Blades vary 
in diameter from 8 to 18 inches and in number of 
teeth from 30 to 80. 

Many circular saw blades are carbide tipped and 
have alternate tooth designs (see front cover) to 
divide the cutting work. Double-beveled lead teeth 
cut to depth and raker teeth clean the cut for proper 
width. Inserted-tooth blades tend to be fairly thick, 
although thinner blades are being developed. Steel 
blades with varying tooth designs are also available 
and usually result in a narrower kerf. 

Although circular saws give a smoother cut, band 
saws are often used for straight cuts because they 
do not retain as much heat. When using a band 
saw, guides should be set as close to the work as 
possible. A skip-tooth metal-cutting blade with 4 
to 6 teeth per inch is satisfactory for general cutting 
of plastics without coolants. Saw bands must be 
kept sharp to prevent gumming of the stock and 
freezing in the middle of the cut. 

When large sheets must be sawed, a panel saw 
can be used. Because metal saw blades, abrasive 
wheels or diamond-impregnated cutoff wheels are 
drawn through a stationary sheet, good accuracy 
results with a panel saw. Saw blade, motor and 
spindle travel on rails over the sheet. Hole saws 
can be used where large holes of the same size are 
required in large numbers. Standard hole saws are 


Fig. 4. Band sawing a circular disk from a flat 
acrylic sheet. 


Photo courtesy Cadillac Plastie Co 
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available in diameters from %¢ to 4 inches. Spe- 
cial large-diameter hole saws have been made by 
inserting a piece of saw band in a groove machined 
in a steel disk. The blade is held in place by set- 
screws. 

A cross between an abrasive cutoff wheel and a 
saw is available for high-speed operations on hard 
plastics such as epons, silicones, melamines and 
polyesters. Diamond grit is bonded to the metal 
surface of the blade. Plastics up to 4% inch thick 
are sawed with a 0.080-inch-thick blade. Up to 3- 
inch-thick plastics are sawed with a 0.120-inch 
blade. Blades 14 inches in diameter and over are 
0.160 inch thick. 


Recommended blade diameters are: 


Material Blade 
Thickness Diameter 
(inches) (inches) 


Ye to 18 6 
Me to Y 8 
Ye to % 10 or 12 
5% to 1 12 or 14 
1\ to 3 16 or 18 


All of these blades can be run at'3600 rpm giving 
surface speeds up to 15,000 sfpm. Cutting rate is 
the same for all plastics. Saws cut smoother, work 
cooler and require less feed pressure at high speeds. 
Some slitting saws made by the same techniques are 
only 0.025 inch thick. 

Diamond-coated saw bands are available 0.060 
inch thick and 0.200 inch wide. Since they are 
completely coated, they can cut in any direction. 
Diamond-impregnated tools are especially good 
when cutting glass-base laminates because the sharp 
glass fibers prevent loading. When used on unfilled 
plastics, these tools have a tendency to load. 

As a general rule, acrylics can best be cut with 
power saws. Circular saws are preferred for 
straight cutting. For maximum service life, up to 
250 hours, carbide-tipped blades used with acrylics 
should not be used to cut other materials. When 
there is insufficient production to justify carbides, 
Most of these 


blades are made of alloy steel, tempered to permit 


steel blades can be used, Fig. 2. 


filing and with rake between 0 and 10 deg, TABLE 2. 

Regardless of tooth design, Fig. 3, all teeth should 
have the same height. Uneven height will cause 
chipping and may result in blade failure. Each 
tooth should have the same shape and be side 
dressed for the same reasons. The hook or rake of 
the teeth should be uniform, preferably in a radial 
line with the blade center. Blades should be ma- 


chine ground or filed because manual sharpening is 


not accurate enough. 

The saw blade should project slightly higher than 
the piece to be cut. This minimizes chipping. If the 
kerf tends to close on the retreating edge of the 
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blade, a slitter can be used. Such closing can dull 
the saw, built up heat, destroy the cut finish and 
cause gumming of the edge. 

For cutting thin sheets, it is preferable to use a 
saw that does not have much set. The thicker the 
stock, the fewer the teeth per inch needed and the 
greater the clearance required. Large diameter cir- 
cular saws are best because the teeth have more 
chance to cool. Larger saws also stay sharp longer 
and do not gum as quickly. 

Circular saws should run with peripheral speeds 
between 8,000 and 12,000 sfpm. The part should 
be fed slowly enough to prevent overheating. Feed 
should be reduced as the blade is leaving the cut to 
avoid chipping of the corners. An even, steady feed 
will produce smooth cuts and will result in longer 
blade life than will a jerky feed. A sliding jig can 
reduce jerkiness because the masking paper, which 
is usually left on to protect the surface during saw- 
ing, tends to slide unevenly. 

Masking paper tends to dull the saw and the ad- 
hesive tends to stick to the blade. Adhesive sticking 
can be minimized by applying a small amount of oil 
or grease to the blade. This can be done with wick 
oilers, or by touching a stick of tallow or white soap 
against the revolving blade. Deposits of any type 
should be removed from the blade long before it 
fills the clearance space between teeth. 

More power is required to cut acrylic plastics 
than to cut wood at the same rate. A 2-hp motor is 
recommended for driving a 10 or 12-inch circular 
saw. As with other materials, several acrylic sheets 
can be stacked and cut simultaneously. Stack 
height should not exceed about 1 inch. Multiple 
sawing, especially with jigs, will more than pay for 


Fig. 5. Typical tooth patterns for saw bands used to 
cut polystyrene. The same general designs are used 
with other plastics. 

Drawing courtesy The Dow Chemical Co 
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the increased power required. 

Small circular and veneer saws can be used with 
acrylics. These 4 to 5-inch saws must rotate at high 
speed to achieve proper peripheral speeds. Blades 
for these saws are usually 0.045 inch thick, have 11 
points to the inch and are set 0.025 inch on both 
sides. These machines are portable and are used to 
trim large formed parts that would be difficult to 
manage on a saw table. They can cut developed 
curves but not compound curves. 

Circular saws are effective with cuts up to about 
3 feet in length. When longer cuts are required, a 
panel saw should be used. Sheets can be stacked 
for multiple cutting and the feed rate ranges from 
10 to 25 fpm. Hand feed has the advantage of giv- 
ing the operator the “feel” of the cut. Hydraulic 
feed devices, however, do have applications with 
panel saws. Panel saws are especially useful for 
sawing sheets that are not protected by masking 
paper. 

Since colorless acrylics contain no fillers, they do 
not dull saws excessively. If reasonable care is 
taken to avoid overheating, no coolants need be 
used. For smooth cuts, particularly in thick mate- 
rials, coolants are good and will extend the life of 
the saw. A small stream of coolant directed onto the 
blade as it enters the cut proves effective. 

Band saws are sometimes preferred for straight 
cuts in thick acrylic parts since the teeth have a 
chance to cool and there is less chance for binding. 
Also, since they are thinner, band saws waste less 
material. Band saws are most used for cutting 
curves in flat sheets, Fig. 4, or rough trimming 
formed parts. Internal cuts can be made with a 
band saw if a blade welder is available. The blade 
is passed through a hole in the part, welded, an- 
nealed and dressed. After the cut is made, the blade 
is cut. This can save time and money on special 
jobs but is not recommended for production work. 
Since little metal is removed from the saw band in 
such use, however, several cuts and welds can be 
made. 

Some of the newer band machines are designed 
so that the speed can be changed to suit the job. In 
general, the thicker the material, the slower should 
be the speed to prevent overheating. Speed, feed 
and thickness of stock should be correlated so that 
each tooth cuts a clean chip. If the speed is too 
high in relation to the feed, the teeth will rub and 
heat up rather than cutting free. The blade should 
run between 2300 and 5000 fpm when cutting 
acrylics. 

Blade thickness, width, and number and type of 
teeth depend on the size of the saw, the thickness of 
the material and the minimum radius to be cut. 
lhe proper widths of blades for various radii of cut 
are listed in TABLE 3. For best results, the widest 
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possible blade should be used. The maximum thick- 
ness of the blade is controlled by the diameter of 
the machine wheels. For 36-inch-diameter wheels, 
20 gage is about the thickest material recommended 
for a hardened blade. 

Skip-tooth or buttress saw bands have been de- 
veloped for use in soft materials such as plastics. 
They have extra gullet capacity to take care of the 
large chips formed. Although these teeth are coarse, 
the shape of the gullet is such that maximum 
strength is maintained in the body of the blade, 
even in the narrower widths. These saws have 2, 3, 
4 and 6 teeth per inch and are hardened on the 


tooth edge. When used on comparatively soft ma- 


Drawing courtesy stingrouse Electric ( 


Fig. 6. Band saw tooth design for cutting laminated 
plastics. 


terials, skip-tooth saws will stay sharp for so long 
that it is more economical to throw them away than 
to resharpen them. 

Tension on the saw band should be just enough 
to prevent slipping on the wheels. Too much ten- 
sion will stretch the blade and camber it so that it 
will not run true. If tension is not enough, the 
blade will slip and can tear the tires. Acrylic saw- 
dust and masking paper dust can be carried onto 
the tires and should be cleaned off periodically. If 
dust builds up, blades will not run true. Stiff bris- 
tled brushes can be placed to contact the tires and 
keep them clean automatically. 

Reciprocating movement of a jig saw prevents 
good chip disposal and leads to gumming. How- 
ever, jig saws can be used for cutting internal holes 
and small radii that cannot be practically cut by 
any other method. They should not be used for 
thick panels and do not work well with stacked 
sheets. The part should be backed off frequently 
during a cut to help clear the chips and to let the 
blade cool. Heat build-up can be minimized by 
switching blades frequently. While a blade is cool- 
ing, it should be cleaned. For many jobs that the 
jig saw can do, a spiral-tooth band saw can be used. 
Work can be cut in any direction with such a blade. 

Satisfactory sawing of rigid vinyl plastic parts 
depends on the prevention of local overheating. 
Because of this, an underwater saw, fitted with a 
hardened steel blade, is the most satisfactory tool. 
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The blade should have 10 to 14 teeth per inch and 
the teeth should be without set. Peripheral blade 
speed should be between 3500 and 4000 sfpm. Lin- 
ear blade speed can be between 3 and 4 ipm al- 
though rates up to 12 ipm have been used. For low 
production, where slow cutting speeds are permis- 
sible, rigid vinyl sheet stock can be sawed dry on 
band or circular saws designed for plastics. What- 
ever methods are used, fine-tooth saws without set 
are necessary. Increased cutting rates are possible 
if coolants are used. 

Band, circular and jig saws can be used on poly- 
styrene. Because of its better cooling tendency, the 
band saw is used most; the jig saw is used least. 
Coolants or air streams give improved results and 
help to remove chips. Because of greater friction, 
thick stock should be cut either at lower speed or by 
a saw with fewer teeth. It is desirable to adjust the 
saw speed and to use a blade with the number of 
teeth so thai not more than 6000 teeth contact the 
part per sex ond. 

In ordinary band sawing of styrene plastics, 
numbers of teeth range from 3 to 4 per inch for 
thick stock; to 10 to 14 for thin stock. Attempts to 
reduce frictional heat by increasing tooth set are 
effective but result in a wider kerf and a rougher 
cut. It has been found that for sections from 4 
inch up it is possible to increase cutting efficiency 
and reduce need for coolant by using a skip-tooth 
band, Fig. 5, with 4 to 6 teeth per inch. Such bands 
can be used without coolant for 1g-inch-thick parts. 
Metal-cutting band saws can be used for cuts in 
sections less than 14 inch thick but ample coolant 
is required. 


Operating speeds for band sawing styrene should 
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Fig. 7. Typical circular saw design for use on straight 
or angular cuts in laminates. 
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be from 465 to 550 fpm. In sawing thick sections, 4 
to 5 inches, it is desirable to use a wide band slot 
to permit clearing of the waste. If possible, the slot 
disk should be removed. If thick sections are placed 
on two wooden cleats, parallel with the cut, so the 
part is 34 inch over the table, additional space will 
be provided for chip clearance. 

When sawing polystyrene on a circular saw, hol 
low ground blades are advantageous. Standard 
blades can be used if they have adequate set (0.100 
inch for a 6-inch-diameter blade 14, inch thick). 
Blade thickness varies from 0.040 inch for sections 
up to 1% inch thick to % 
Blade thickness should be sufficient to prevent vi- 


9 for heavier pieces. 
bration. For general-purpose work, a 14 g-inch blade 
is a good compromise. Diameters of saws used to 
cut styrene vary from 4 to 10 inches. Since many 
saws have fixefl spindle speeds, smaller blades are 
used to limit peripheral speed. Ordinary peripheral 
speeds vary between 3000 and 5000 sfpm, with 
higher speeds giving better cuts when they can be 
cooled. 

Saw teeth should be of the buttress type, having 
15 to 60-deg clearance and zero front rake. Thick 
ness of the work and diameter of the blade deter- 
mine the number of teeth. For styrene sections less 
than 14 inch thick, 12 to 15 teeth are used. For 
heavier sections, 10 teeth are used. One general- 
purpose 6-inch blade has only 3 teeth per inch. Saws 
should be flooded with coolant directly above and 
at the point of operation. Cuts of 2 inches or less in 
length can be made dry but feed should not be 
forced. Clearance between the blade and the table 
should be as small as possible to prevent material 
from being pulled into the gap. 

Jig saws are seldom used because of their in- 
ability to remove heat and the difficulties of using 
coolants with them. Where jig saws are used, they 
are operated with standard blades at about 875 
cycles per minute. For sharp cornered holes, band 
filing without coolant is recommended but the feed 
should be light. Routing is a good alternative to the 
use of a jig saw for many jobs. 

Some experience with abrasive cutting wheels 
has indicated their possible use with styrene parts. 
For wet cuting, a rubber-bonded wheel 12 inches 
by 14¢ inch, operating at 8000 sfpm, has been suc- 
cessfully used when the work was held firmly on 
both sides of the wheel. Limited experience indi- 
cates that a toothless friction cutting blade about 
0.025 by 34 can be used for slow cutting of thin 
material. It results in a smooth cut. On thicker ma- 
terial, a deburring operation is usually required 
because the melted material tends to cling to the 
cut edge. 

A band saw is well suited for cutting polyethylene 
but coolants should be used. Pieces should be 
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machining plastics 


clamped or held securely. Buttress teeth with a set 
of 0.004 inch and 4 to 5 teeth per inch give best 
results. Nylon can be cut on conventional band, jig 
and table saws without modification. A skip-tooth 
metal-cutting blade with 4 to 6 teeth per inch is the 
best when cutting dry. Blades must be kept sharp to 
prevent gumming and freezing. As with nylon, the 
fluorocarbons can be cut with conventional saws. 
Band saws and jig saws give high cutting speeds but 
tend to leave rough surfaces. A conventional cir- 
cular saw with a hollow ground blade designed for 
use with plastics does a good job and leaves a 
smooth cut. Coolants can be used when cutting 
either nylon or fluorocarbon parts. Production of 


Table 4—Circular Saw Data 
(used with laminates) 


Application 
Blade 
Diameter 
(inches) 
Thickness 
Including Set 
Tooth 
Clearance 
(inch) 


Rough Cut* 2150 100 
Smooth Cut 2150 200 


All Purpose 2860 100 
Tubing Cuts 2860 100 


nn 


35 4 
9/32 5/32 
% 3/16 Vs 
“4 0.095 l/le 


NN 


These saws have 0.019-inch set. Others are hollow ground to 
prevent binding 


webs or strings is evidence of overheating. 

Any of the expanded plastics can be cut with 
circular or band saws. They should be cut with 
the blade moving at high speed and the part ad- 
vanced with slow speed. Phenolic casting resins 
are sawed at a surface speed of between 1200 and 
1500 sfpm. Jig saws can be used for cutting intri- 
cate shapes but can overheat the workpiece. 

Laminated plastics, because there are so many 
grades, resins and bases, represent many different 
conditions. Most of them can be sawed by the same 
procedures. The most difficult to saw—asbestos, 
glass and graphite grades—will be handled as a 
separate group later. 

Band sawing is the simplest method of cutting 
laminates. They are used for straight cuts where 
close tolerances and smooth edges are not required, 
and when material thickness is greater than the 
ordinary circular sawing range would accommo- 
date. Band saws can handle laminates up to 10 
inches thick. Proper tooth set for different classes 
of work and sharp teeth, Fig. 6, are prerequisites 
for a good job. When curves are to be sawed, set 
should be increased as the radius decreases so there 
will be room in the cut to turn the part. For straight 
cuts, there should be only enough set to ensure 
clearance for the back of the blade. 

Saw bands should have from 3 to 7 teeth per 
inch. For ordinary sawing, and for circles 114 inch 
in diameter and larger, 14-inch-wide blades with 5 
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teeth per inch should be used. For smaller circles, 
blades can be from 14 to 3% inch wide; for straight 
cuts, blade width can be up to 114 inches. Blade 
gage varies from 18 to 20. Operating speeds range 
from 3000 to 8000 fpm. Feed should be steady and 
as fast as possible without forcing. Carbon-steel or 
hardened alloy blades with soft backs are used. 
Blades should be tempered to permit frequent 
sharpening. 

Circular saws can be used for making straight or 
angular cuts in laminates. When smooth edges or 
close tolerances are important, a hollow-ground 


courtesy Minnesota Mining & Mfg. Co 


Fig. 8. Glass-reinforced epoxy sheet can be band 
sawed with a coarse-toothed blade. With thicker sec- 
tions, the piece should be backed off occasionally to 
allow cooling. 


blade without set should be used. For rough work. 
smooth-sided blades with set are satisfactory. Re- 
gardless of the class of work, blades have to be 
sharpened frequently. Dull saws lead to edge chip- 
ping. Chipping can also stem from improper blade 
height. For each thickness and grade of stock, there 
is only one elevation of the saw above the work that 
will minimize chipping of both top and bottom of 
the workpiece. An experimental cut should be 
made with the blade just protruding through the 


part. The blade should then be adjusted upward 
until the smoothest cut is obtained. Blade speed 
ranges up to 13,000 sfpm and feed should be rapid, 
steady and unforced. 


A 12-inch-diameter saw should be used for ma- 
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terial up to 1 inch thick. A 16-inch blade can be 
used for work up to 21% inches thick, but material 
this thick can be sawed accurately only with care. 
Blades are from 14 to 14 inch thick and have from 
4 to 8 teeth per inch, depending on the thickness 
and form of the material, TABLE 4. It is important 
that all teeth be square, of the same height and free 
from burrs. Clearance, Fig. 7, should be ample and 
the cutting edge should be on a radial line or point 
slightly back of the arbor hole. Rounded gullets 
help to free chips. 

Small laminated tubing can be cut on a circular 
saw by feeding straight through the blade. Heavy- 
walled tubing, over 34 inch in diameter, should be 
rolled through the saw to prevent excessive break- 
out. 

Sawing of asbestos, glass and graphite grades of 
laminated plastics can best be accomplished with 
an ample quantity of nen and a diamond-tipped 
saw. Diamond wheels, 14g inch or more thick, can 
be used for cutting these grades in thicknesses up 
to 3 inches. Steel blades can be used in some as- 
bestos grades, but results are not as good. Better 
cuts can be made with carbide-tipped blades. 

If a band saw must be used, work should be fed 
lightly and the blade should be resharpened often. 
Glass reinforced epoxy resins can be band sawed, 
Fig. 8, at a high speed with a fairly coarse blade. 
Feed is slow and heavy pieces should be backed off 
occasionally to let the piece and blade cool. 

Sawing is generally used for the preparation of 
blanks, which are then subjected to further machin- 
ing operations. Blanks and simple parts are also 
prepared by cutting, which process will be described 
in a forthcoming issue. The various machining pro- 
cesses applicable to plastics will be covered in 


articles in this series. 
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By Hans W. Smith 


Senior Tool Engineer 
Boeing Airplane Co. 
Seattle, Wash. 


. 
us CONVENIENCE IN MEASURING dimensions in- 
volving a dovetail, distances are usually shown 
between a ball or measuring wire and the face to 
which the dovetail is related. In the case of open 
angles, Fig. 1, the measurement M consists of a 
length a, given by the design, plus a length b. The 
length of b depends on the dovetail angle and the 
size of the measuring wire d. This length can be 
obtained from the formula: 

d /l—~+ sina 

b (- ‘eign it 

2 cos a / 

The parenthetical expression has been calculated 
for angles from 2 deg to 45 deg, as shown in the 
accompanying table. Using the table, the distance 
b can be found by multiplying the value indicated 
for the angle in question by one-half the measuring 
wire diameter. 

EXAMPLE: For a measuring wire 0.500 inch in diameter 
and an angle of 30 deg, the value of 6 = 1.5744 x 0.25f 
inch — 0.3936 inch 

The accuracy of the measurement b is, of course, 
affected when the diameter of the measuring wire 
differs from its nominal value. If the tolerance is 


dimensions 


issumed to be positive, the measuring wire diameter 
can be obtained by adding the nominal diameter d 
to the tolerance t. The equation now reads: 


d+t l sin @ 
oa 
2 cos a 


The change V in the dimension 6b is then: 


fl sin @ t 
(At 
cos a 2 


EXAMPLE: If the tolerance ¢ in the previous example is 
positive and amounts to 0.001 inch, then the variation } 
»f the measurement 6 = 1.5774 x 0.0005 inch = 0.000787 
int h. 

The equation for determining distance b for a 
( losed-angle dovetail, Fig. 2. 38: 


d /l+sina 
ore 
2 cos & 


Values for the parenthetical expression are also 
listed in the accompanying table. 

EXAMPLE: For a measuring wire diameter of 0.500 inch 
with an angle of 30 deg, the value of 6 = 2.7320 X 0.25 
inch = 0.683 inch. 

Variations in measurement caused by wire diam- 
eter tolerances can be determined by applying the 


formula: 
f/1+ sine t 
( 1] : 
\ cos @ 2 


This formula is applicable when tolerances are 
positive. 

ExamPte: If the tolerance in the example above is 0.001 
inch, the variation of the measurement 6 = 2.7320 0.0005 
0.001366 inch. 


db — 





Values Used in Calculating Open 
and Closed Dovetail Angles 





1—sina , 1 +. sin a 
- +1 ——— + 1 
de, es a cos a 


(open angle) (closed angle) 





9657 
9490 
9163 





8391 
7673 
7002 


6371 
5774 
5205 


4663 
4142 
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Fig. 1. (left) Dovetail with open angle. 
Fig. 2. (right) Dovetail with closed angle. 
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Lengthening Flanges 


lengthening flanges 


by increasing bend radii 


By Edwin Larkin* 


Roslyn, Pa. 





OCCASIONALLY die designers and diemakers find 
that calculated blanks for dies which have already 
been built have failed to result in long enough 
flanges when formed. Such flanges can be length- 
ened by increasing the bend radius, providing that 
moderate changes are permissible from a product 
design standpoint. The problem thus becomes one 
of cut-and-try calculation to hit upon the correct 
radius. 

An appropriate formula has been developed for 
calculating the correct radius length increase for a 
given flange length increase. In the accompanying 
sketch, R represents the large radius, r the small 
radius and a the difference between the two radii. 

The required radius increase for a given flange 
increase can be readily calculated by multiplying 





the flange increase by the constant, 2.329. This 


constant has been derived as follows: 


Xx R 
Distance AB via arc of radius R 


Distance AB via arc of radius r - 


0).42°a 
An increase or decrease in radius equal to a will 
increase or decrease flange length by 0.429a. Di- 


viding 0.429 into 1.0 gives the constant 2.329 


Senior member ASTE Philadelphia chapter 
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SIX-DAY PROGRAM 


lined up for Houston 


ASTE’s Six-Day Houston Convention program 
beginning Saturday, March 23 through Thursday, 
March 28, has just been announced. 

Foremost among the events are: the meeting of 
the House of Delegates to elect 14 members of the 
National Board of Directors; a comprehensive 
technical program, including symposia on cerami: 


tooling and plastic tooling; and a rodeo and bar- 








becue to wind up ASTE’s Annual Meeting in truly 
Texan style. 

All hotel reservations should be sent directly to 
the hotel and not to the Society nor to any central 
housing bureau in Houston. 

Leading off the agenda the first day will be the 
meeting of the House of Delegates. 

\ joint Board and House of Delegates luncheon 
is scheduled for Saturday, after which the Board of 
Directors and a closed session of the House of Dele- 
gates will meet concurrently. 

Following the joint Delegate-Board dinner, the 
Board of Directors will meet and, if necessary, a 


continuation of the House of Delegates. 
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Sunday evening will provide an opportunity for 
convention goers and their wives to attend the open 
meeting on “Romance of Oil.” 

Getting under way on Monday will be the tech- 
nical program with “Machine Tool in Oil Indus- 
try;” and a “Ceramic Tool Symposium,” which 
will continue on Tuesday; “Electronics Help the 
lool Engineer;” and “The Designer and the Tool 
Engineer” which will round out Monday’s sessions. 

Other highlights of the convention will be “Re- 
cent Advances;” “The Professional Engineer and 





the Tool Engineer,” co-sponsored by the National 
Standards Committee; and “Management and the 
lool Engineer.” 

Following the National Education Committee- 
sponsored Educators Luncheon on Wednesday will 
be “Stresses and the Tool Engineer.” 

On the sixth and last day of ASTE’s Houston 
Convention is to be one of the “biggest and best” 
in rodeos and barbecues, providing enjoyment and 
relaxation for convention-goers after the whirl of 


Annual Meeting activities. 





Anniversary 


An all-star group of Texans has been rounded up 
to head the various committees for the 1956 Hous- 
ton Convention. 

General chairman is H. Otis Traughber of the 
Preston Machine Tool Sales Co., who is ably as- 
sisted by Vice Chairman Paul Langdale of the 
Engineering Sales Co. 

Also on the Host Chapter Committee are NPC 
Zonal Member Paul E. Brainard of the Tri-Tex 
Machine & Tool Co.; Charles Hay of the Hughes 
lool Co. is serving as secretary. 

Division “A” coordinator is Dean F. Saurenman 
of Schlumberger Well Surveying Corp.; Division 


f 
“B” coordinator is Homer Briggs of Reed Roller 
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H. Otis Traughber 


Chairman 


Bit Co.; Division “C” coordinator is Chris A. Vogt, 
consulting engineer; and John D. Bailleres of the 
Dolan Industrial Sales Co. is actively participating 
in Convention plans as Houston chapter chairman. 

August F. Huge of August F. Huge & Son is pub- 
licity chairman; Photography Chairman Leland V. 
Dolan is of the Dolan Industrial Sales Co.; tech- 
nical sessions chairman is William E. Burndrett of 
the Engineering Sales Co. 

In charge of the reception committee is Thomas 
M. Nelms, Wessendorff, Nelms & Co.; transporta- 
tion chairman, P. L. Stallings of Hughes Too! Co.; 
ways and means committee, Robert E. Schuller of 
Tri-Tex Machine & Tool Co.; budget, Harry M. 
Betts of Wessendorff, Nelms & Co.; and Joseph E. 
Takacs, Hughes Tool Co., is registration chairman. 

Chairman of women’s activities is Louis F. Skel- 
ley III of Schlumberger Well Surveying Corp.; 
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Charles Hay 


Secretary 


James William Hindman of Cameron Iron Works 
is serving as emergency chairman; Banquet Chair- 
man George L. Freeman is of the Steel & Machine 
Tool Sales Co.; tickets chairman is Allen Diener 
of Steel & Machine Tool Sales; Howard Selby of 
Selby-Horan Machine Tools is plant tours chair- 
man. 

Hospitality chairman is Irvin Buck of the Tool 
Supply & Engineering Co.; sessions arrangements, 
lr. J. Gilchrist of the Textool Co.; educational ac- 
tivities, Myron L. Begeman, chairman of the me- 
chanical engineering at the University of Texas; 
records and reports, S. E. Rees; entertainment, 
Irvin E. Haddon of Peden Iron & Steel Co.; Rodeo 
Chairman Donald E. Mackenzie of Mission Mfg. Co. 
is assisted by co-chairman Leo J. Souriall of Allstate 
Machinery Co.: and George Bo-Linn of Reed Roller 


Bit Co. is sign chairman. 
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National President Howard C. MeMillen is shown pre- 
senting Ozark’s charter to Carmen Stra, chairman 
of ASTE’s newly formed 139th chapter. 


One hundred and twenty-five members were pres- 
ent when Trenton-Delaware Valley chapter re- 
ceived its charter on September 17. 

ASTE’s National President Howard C. McMillen 
presented the document to Richard P. Nolan, chair- 
man of the chapter. 

Thomas Donovan, past national director and 
past chairman of Philadelphia chapter, was toast- 
master. 

Representatives from various ASTE chapters, 
civic, industrial, educational and local engineering 
societies were present to give their support to this 
new chapter. 

Ozark chapter in Joplin, Missouri, increased 
ASTE’s chapters to 139 when it was chartered on 
September 20. 

Officers of the newly formed chapter are: C. Stra, 
chairman; Robert Laster, first vice chairman; Mor- 
ris Dudgeon, second vice chairman; Jack Smith, 
secretary; and Claude Roderick, treasurer. 

On September 21, Southeast Kansas became 
the 140th ASTE chapter upon presentation of the 
charter by Howard C. McMillen. 

Other national officers present were: Orville 
Strahni, National Membership Committee; R. O. 
White, National Constitution and Bylaws Commit- 
tee. Marvin Bunting, staff administrator, was also 
present. 

Guests included Winton Jensen, chairman of 
Kansas City chapter; C. Stra, chairman of Ozark 
chapter; Norman Watkins, chairman of Wichita 
chapter; Joe Waller, representative of the mayor; 
Victor Klotz, superintendent of schools; Al Bynum 
and Jim Taylor, Coffeyville Chamber of Commerce. 
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Society 
Charters 
Three Chapters 


ASTE’s National President Howard C. McMillen is 
shown left, administering the oath of office at the 
Trenton-Delaware chartering to Richard P. Nolan, 
chairman; Robert F. Petersen, first vice chairman; 
Morris W. G. Bahr, second vice chairman; Edwin L. 
Londahl, secretary; and Roger W. Eichorn, treasurer. 


Officers of the newly formed Southeast Kansas chapter 
and ASTE’s National President Howard C. McMillen 
are pictured: front row, left to right, F. A. Savage, 
secretary; W. W. Thompson, chairman; H. C. Me- 
Millen. Shown, back row, R. B. Sears, second vice 
chairman; L. M. Schwinn, first vice chairman; and 
B. L. Wade, treasurer. 
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members 
on the 


National Vice President George A. 
Goodwin of Dayton has been named 
works manager for Master Electric Co. 
John F. Kruse, also of Dayton chapter, 
succeeds him as chief process engineer. 


National Director Leslie C. Seager 
is the first ASTE member to become a 
registered tool engineer, as a result of 
the recognition of tool engineering as a 
distinct branch of the engineering pro- 
fession by the State of Utah. He is also 
a member of the National Professional 
Engineering Committee. 


Past President Alexander H. d’Ar- 
cambal has retired as president and 
general manager of Pratt & Whitney 
Co., Inc. He will remain active in com- 
pany affairs in a consulting capacity and 
as honorary chairman of its board of 
directors. 


Past President Irwin F. Holland of 
Hartford has retired as general super- 
intendent of Pratt & Whitney Co., Inc. 


Past President Joseph P. Crosby 
has been designated a member of the 
National Defense Executive Reserve of 
the Business and Defense Services Ad- 
ministration of the Dept. of Commerce. 


Edward P. Gillane of Hartford chap- 
ter, executive vice president and director 
of Pratt & Whitney, will succeed Mr. 
d’Arcambal as president. 


Prof. Myron L. Begeman of the Na- 
tional. Education Committee has been 
elected a fellow of ASME for outstand- 
ing contributions to the profession and 


ing society. 


Toledo Chairman Lewis C. Pascoe, 
formerly assistant to the president of 
Baker Bros., Inc., is now with New 
Performance Engineering & Machine 
Co., Oxford, Mich. 


James B. Wilkie, Hartford editorial 
chairman, has been appointed manager 
of the gage division of Pratt & Whitney 
Co., Inc. 


Adam Gabriel of Chicago chapter 
has been chosen “Man of the Year” by 
the National Management Assn. 


William J. Greene of Northern 
Massachusetts has retired as vice presi- 
dent and director of sales for The L. S. 
Starrett Co. He is succeeded by Carl 
O. Newton, former general sales man- 
ager and a fellow chapter 
Cortland A. Bassett of 
succeeds Mr. Newton 


member. 
Twin States 


The metal stamping industry’s Pre- 
steel Award for 1956 went to Stanley R. 
Cope of South Bend, president of the 
Acme School of Die Design Engineering. 


Houston Past Chairman H. Otis 
Traughber has joined Preston Machine 
Tool Sales Co. as sales manager. 
Formerly with Hughes Tool Co., he is 
also host chapter committee chairman 
for ASTE’s 1957 convention. 


Milwaukee member Duane R. EI- 
more has been appointed chief engineer 
by the Inland Steel Products Co. 


Philip Lindhuber of Toledo chapter, 
ASTE representative on ASA Sectional 
Committee B-6, was a panel member for 
“The Trend Toward 
Standardization in the Fluid Power In- 
dustry” at the NFPA annual meeting. 
He is chief tool engineer 
Products 


a program on 


for Speicer 


Stanley Staton, a Detroit member, 
is now in charge of broach engineering 
for Detroit Broach & Machine Co. 


George A. Daum, member at large. 
has been appointed manager of manu- 
facturing services at the St. Johnsbury 


Works of Fairbanks, Morse & Co. 


[wo Baltimore members have been 
promoted by the Gerotor May Corp.: 
Walter F. Kaminski to plant manager 
ind Donald R. Dorff, chapter program 
chairman, to assistant plant manager. 


Wayne Burkhart of Cleveland chap- 


ter is now western sales manager for 
the gage division of Pipe Machinery Co. 
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GADGETS 


CONTEST 


Chances are your Gadget can’t 


do as many things as the robot 
dreamed up by our cartoonist. But 
if you've developed a device that 
makes production or toolroom jobs 
easier, safer or more efficient, 
there’s still time for you to enter 
the Gadgets Contest. Cash prizes 
are being awarded for the best en- 
tries. Details elsewhere in this 


GADGETS 
CONTEST 


Closes 


Dec. 31 


issue. 
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De Maioribus Named 


Education Award Winner 


Michael F. De Maioribus, 28, of Rose- 
ville, Mich. has been selected to receive 
a 1956 International Education Award 
of $350, the National Education Com- 
mittee has announced. 

Because one of the original recipients 
was not qualified 
for a full award, 
the unused portion 
will go to Mr. De 
Maioribus as an 
alternate winner. 
{ senior honor 
student at the Uni- 
versity of Detroit, 
he is majoring in 
mechanical engi- 

DETROIT—Chairman Lenard B. Lovings, left, shows guest speakers copy of Detroit neering and has had several years of 
chapter bulletin, “Toolcast,” announcing their talks. With him are, from left, Col. 


practical experience. He is also a stu- 
Holmes, Director Smillie and Mr. Beattie 


dent ASTE member. 


al . . ial ‘ . ~~ 
Reserve Training, Re-employment Rights Chicago Looks at Future 
; ; Of Ceramic Cutting Tools 
Discussed At Detroit Addressing Chicago’s meeting were: 
Dr. Arthur G. Metcalfe, senior metal- 
Re-employment rights of servicemen, the various types of reserve training and the lurgist of Armour Research Founda- 
long-range effect on employers were topics at Detroit chapter’s meeting: tion, LI.T.; and Robert T. Hook, chief 
“Manpower Utilization—Military and Industry.’ 
Frederick G. Beattie, regional director 
of the U. S. Dept. of Labor, described 
the responsibilities of both private and 


metallurgist of Warner & Swasey Co. 

Dr. Metcalfe spoke on the comparison 
between conventional tools and new cut- 
ing materials. He discussed the physical, 


government employers toward returned Positions Available chemical and metallurgical character- 


servicemen in regard to seniority, status 


LEADING CARBIDE MANUFACTURER istics that affect tool performance. 
—has two openings for engineers ex- Mr. Hook discussed applications of 
background of the present re-employ- perienced in either outside service or 
ment laws. inside tool engineering. Location: one 
Col. Arthur A. Holmes, state director 2 ig pend olor witha ics out of research and development 
Attractive starting salary plus extreme- stage, what are equipment require- 
ly good future. Write Sales Manager, ments, and what is being done in the 
vilian, industrial and military require- Adamas Carbide Corp., Kenilworth, N. J. 
ments, and what changes would have to 
be made in case of emergency. 


and pay. He also explained the moral 


ceramic cutting tool material: how and 
where can ceramics be used, are ceram- 


of Selective Service, discussed division 


of the manpower pool te meet both ci- 


machine tool industry to fulfill these 
requirements. L. B. Klemme 


The different functions of ready re- 
serve, standby reserve and the critical 
skill reserve program were explained, as 
well as occupational deferments. The 
critical skill reserve program applies 
particularly to engineering, scientific 
and specialized personnel. 

Cosponsoring the affair was the State 
Selective Service Advisory Committee on 
Scientific and Other Specialized Person- 
nel, of which National ASTE Director 
Charles M. Smillie is chairman. 


Hamilton District 
Tours Plant 

J. W. Jolly, plant manager of Timken 
Roller Bearing Co., led Hamilton Dis- 
trict on a tour of the plant. He gave an 
illustrated talk showing the principles 
and applications of tapered roller bear- ; 
: PI eg P 4s SEATTLE—Discussing the evening’s talk on airlines maintenance problems are Chair- 
ings. Ron Tipping, program chairman, ; ; ae 

i th } h FE. H. Glad man John Fellows; Speaker Robert Ellis, chief of airlines maintenance of United Air 

asvamen ong *lad- : > 
arranger the tour through Lb. » aC Lines’ Northwest Div.; and Program Chairman Vince Dornes. Special guests were two 
ding, personnel manager of the Timken ASTE 1956 International Education Award winners, Roderick S. Hunt and E. James 
plant. Russ Wilson Burnett, Jr., who were summer employees at Boeing Airplane Co. —James H. Testone 
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Williamsport Hears 
Carbide Talk 


Williamsport chapter’s first fall meet- 
ing Sept. 10 featured a talk on “Modern 
Carbide Turning for Small and Large 
Lot Production.” 

The speaker, Stanley Brandenburg of 
Monarch Machine Tool Co., also pre- 
sented several films on the subject. 

Forrest Johnston 


Fond du Lac Discusses 
Gasoline Sources 

J. E. Taylor of Standard Oil Co. of 
Indiana discussed “Where Tomorrow’s 
Gasoline will come from” at Fond du 
Lac’s meeting at the Elks’ Club in Green 
Bay. 

He described the various types of 
fuels we have today, what is being done 
about our gasoline for tomorrow, and 
demonstrated several experiments. 

Guests of the chapter were Owen 
Michel and James Davis of Four Wheel 
Drive Corp. Christ S. Stelios 


Indianapolis Discusses 
Powder Metallurgy 


On September 6, 75 members of In- 
dianapolis chapter met at the Antlers 
Hotel. B. T. Collins of Raybestos Man- 
hattan Inc. discussed “Powder Metal- 
lurgy.” The talk covered types of ma- 
terials adaptable to produce parts from 
powder, machining projerties, factors of 
sintered yarts and molds and press 
equipment required. 

Robert M. Mewhinney 
Microswitch 
Topic at Lansing 


Dick Destefano of “Microswitch” 
spoke to Lansing chapter at the Char- 
coal House. He discussed the applica 
tion of precision snap-action switches 
to all types of automatic and semiauto- 
matic equipment. A mobile display unit 
was parked in front of the Charcoal 
House showing the actual application 
and functions of microswitches. 


R. J. Krumrie 


GRANITE STATE—Among those taking part in the chapter’s Sept. 18 tour of Ports- 
mouth Naval Shipyard were, from left: Norman Fine, publicity chairman; Robert 
Lamson, master of shop #37; Gino Magnani, chairman; Commander Eli Roth, shop 
superintendent and guest speaker; and Robert Ellison, chapter secretary. Members 
toured the building ways, inside machine shops and many other parts of the shipyard. 
Commander Roth, describing the potential importance of nuclear power, pointed out 


that present methods will be used but on a much more efficient basis. 


photograph U.S. Navy) 


Tour and Barbecue 
At Little Rock 


The Ben Pearson Co. served an out- 
door barbecue prior to a plant tour 
conducted by Marion Hale, plant super- 
intendent. This company builds the 
“Rust” mechanical cotton picker and 
is the largest builder of bows and ar- 
rows in the country. 

Movies were shown on _ wild-game 
hunting with bows and arrows, and 
Benjamin Pearson, president of the 
company, and Tom McGehee, purchas- 
ing agent, staged an exhibition of the 
bow and arrow. —M. Harden 
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(Official 
—Norman Fine 


Ceramic Tooling Discussed 


At Technical Session 


More than 125 members of Northern 
Massachusetts chapter heard a talk on 
ceramic tooling. 

Raymond Jablonski, product design 
engineer of the Metallurgical Products 
Dept. of General Electric Co., discussed 
ceramic tooling in terms of increased 
cutting speed, reduced cutting time. 
improved surface finish and lack of 
temperature increase in the workpiece. 
and also the relation between ceramic 
tooling and carbide tooling. 


Herman A. Wojdylak 


LOS ANGELES—"‘Titanium and Its 
Application” was the topic of George T. 
Fraser, western sales manager of Rem 
Cru Titanium, Inc., at the September 
chapter meeting. Above are, from left: 
J. A. Martin, Los Angeles program chair 
man; Mr. Fraser; and Chairman Frank 
X. Bale. A Douglas Aircraft Co. film on 
“High Speed Milling” was also shown. 

—Gene Grahn 


Explains Critical 
Shortage of Engineers 


Prominent educators, lawyers, doc- 
tors and industrialists joined with the 
engineers of Saginaw Valley chapter 
Sept. 20 to hear a critical report of the 
impact of communism on the shortage 
of engineers. 

Dr. Fred C. Schwarz, surgeon and 
psychiatrist, spoke on “Engineering the 
Tools of Communist Conquest” to the 
nearly 300 persons present. He ex- 
plained to the enthusiastic audience the 
true nature of communism, which he 
considered the critical point of the en- 
gineer shortage. 

Among the many distinguished guests 
S. Mott, director of General 
Motors Corp. and president of the 
Charles Stewart Mott Foundation; E. T. 
Ragsdale, vice president of General 


were C, 


Motors Corp. and general manager of 
Buick Motor Div.; Ralph Nordyke, 
general manager of Fisher Body Div.; 
W. E. Milner, works manager of AC 
Spark Plug Div.; A. C. Friel, president 
of Michigan Society of Professional 
Engineers; and Albert Sobey, president 
emeritus of General Motors Institute. 

C. E. Bierwirth 


Largest Fall Outing 
At Twin States 


On September 8, at the Crown Point 
Country Club, 165 Twin States members 
and guests attended the annual fall 
outing. 

The outing committee with Charles 
Chandler as chairman provided an all- 
day schedule of activities which in- 
cluded golf, archery, horseshoes and fly 
casting. 

A vote of thanks is due the weather- 
man, the committee and the caterer for 
a most successful outing. 


—V. W. Erickson 
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Long Island Hears 
Automation Talk 


Jesse Daugherty of the Giddings and 
Lewis Machine Tool Co. spoke to the 
Long Island chapter on “Numerically 
Controlled Machines and Automation.” 
This system, developed by MIT, the 
General Electric Co., and the Giddings 
Machine and Tool Co., utilizes a paper 
tape preparation unit which perforates 
a paper tape with precalculated nu- 
merical data derived from engineering 
drawings. This tape is then passed 
through a computer director which 
processes the information and converts 
it into phase-modulated electric signals 
which are then recorded on magnetic 
tape. The magnetic tape is then placed 
in the machine tool control unit which 
picks up the signals from the tape and 
controls the axes and auxiliary func- 
tions of the machine. 

Demonstrations of a skin mill machine 


were given. —Robert W. Bradshau 


Shown at left at the National Education Committee Meeting at 
Headquarters on September 8 are, left to right: A. F. Gould, 
L. H. Cook, C. W. Moody, O. D. Lascoe, M. L. Begeman, C. J. 
Oxford, Jr., R. E. McKee, R. J. Bacik, Wayne Ewing, C. C. 
Lasater, V. R. Daugherty, R. B. Niebusch, E. L. Cutler, and 


Obituaries 


Edward L. Addleton of Phoenix 
chapter, Helas Machine Tool Co. 


Harry Featheringill of Indianapolis 
chapter, tool engineer with Allison Div.., 
General Motors Corp. 


Harry S. Miller of Schuylkill Valley 


chapter, tool and die maker, Penn Line. 


Otto S. Mitler, charter member of 
Northern New Jersey chapter, president 


of F. A. Brady, Inc. 


John J. Muldoon of Detrdit chapter, 
chief engineer of Cogsdill Tool Prod- 
ucts 


Carl Roman of Cleveland chapter, 
tool engineer with Victorian Instrument 
Co 

Maynard Smith of San Diego chapter, 


manufacturing engineer at Convair. 
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TOLEDO Edison representative James 
Seward described the Atomic Power and 
Devel. Associates, Inc., at the Sept. 12 
technical session. Composed of 33 power 
systems and 12 industries, it is planning 
the Monroe, Mich., atomic power facility. 

—Robert S. Bollin 


Greater New York 
Honors Old Timers 


John H. C. Steele of the American 
Bosch Arma Corp., discussed “Optical 
Tooling in Industry” at Greater New 
York’s meeting on September 10. Mr. 
Steele outlined procedures used to align 
large machines and to locate precisely 
the detail parts in a production assem- 
bly by use of optical tooling methods. 
He emphasized the relative newness of 
optical tooling and pointed out that it 
offers a stimulating challenge to all 
manufacturing engineers. 

“Old Timers Night” is an established 
procedure with Greater New York, and 
12 past chairmen attended and gave 
short talks at this meeting. In recogni- 
tion of his outstanding and faithful 
work with the chapter for many years, 
Edward Eckler was made an honorary 
member by William Reber, chairman. 

Fred W. Bechtold 


Frederick Preator. Surprised Wayne Ewing is shown getting down 
to the business of cutting his birthday cake before the National 
Education Committee meeting got under way, while other com- 
mittee members expectantly await their turn to sample. Everyone 
who knows Wayne will recognize the cigar as his trademark. 


LITTLE RHODY—Chapter members look over one of the machines at the Precision 
Center of Brown & Sharpe Mfg. Co. Henry D. Sharpe, Jr., company president, ad- 
dressed the group at dinner. The Sept. 6 tour, which led off their fall and winter 
schedule, was under the direction of Wallace Anderson, general sales manager 


—Richard Kilbane 
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ST. LOUIS—Registering before their tour of the A. O. Smith Co. are a few of the 


200 members who made the trip to the Granite City plant on Sept. 6. 
the automation in the new plant very interesting 


San Gabriel Valley Hears 


Optical Tooling Talk 


Moderator of Long Beach’s panel 
discussion on “Optical Tooling” was 
Kenneth M. Nelson of Douglas Aircraft 
Co., Inc. Mr. Nelson gave a brief his- 
tory of optical tooling and a resume of 
A.J.A. Optical Standards, and James 
Stoltz, owner of Opto Engineering Co., 
discussed the use of optics relative to 
machine tools, precision equipment and 
precision inspection. Specially prepared 
charts and blackboard diagrams were 
used in conjunction with the discussion. 


Robert Bartmess, optical tooling en- 
gineer otf Tool Research Co., described 
his tour as field engineer with the Far- 
rand Optical & Instrument Co.: the 
problems encountered and achievements 
of high tolerances. 


Another topic of discussion was that 
given by Ralph Hamilton, optical tool- 
ing engineer of Lockheed Aircraft Corp., 
in optical tooling relative to aircraft, 
major jigs and fixtures. Specially pre- 
pared slides were used in conjunction 
with the discussion. 

John H. Stacey 


They found 
—W. A. Scheublein, Jr. 


Monmouth Chapter 

Begins Second Year 
Heat treating of tool steels was dis- 
cussed by Hugo G. Becker, tool steel 
manager of Crucible Steel Co. of Amer- 
ica, as Monmouth chapter began its 
second year on Sept. 11 with a com- 
bination dinner and technical session. 
Mr. Becker showed a film, “Tool and 
Die Making—Keystone of Mass Produc- 
tion,” and presented a panel discussion 
on tool steel with John G. Thomas 
David Robert Patrick and 
George Hamamijian, Crucible engineers. 
Chairman John L. Webster announced 
that during its first year the chapter 
had grown from 130 to 168 members. 
Harry A. Williamson 


Hume, 


SAN FERNANDO VALLEY—Speakers R. E. Lockhard, left, of the Los Angeles 
Chamber of Commerce, and Prof. Lester Reukema, center, of Berkeley Electrical Div., 
College of Engineering, University of California, discuss their Sept. 5 talks with Joe 
Bangs, chapter program chairman. Prof. Reukema described how the atomic age and 


electronic developments affect industry and tool engineering. 


Tour Warner Gear Plant 
Members of Muncie chapter toured 
the Warner Gear plant of Borg-Warner 
Corp. for their Sept. 14 meeting. W. H. 
Cortwright, vice president and works 
manager and a chapter member, was 


{rthur F. Kurtz 


host of the group. 


WESTERN MICHIGAN—Special guests at the combined ladies night and kickoff 
dinner Sept. 18 were: from left, facing the camera, Chairman and Mrs. William 
Bylsma; Secretary and Mrs. James Rost; Second Vice Chairman and Mrs. James 


Wagner; and Treasurer George Lensky. 


In the foreground are National Director and 


Mrs. Charles Smillie; First Vice Chairman and Mrs. John Pridgeon; and Program 
Chairman and Mrs. S. Noxon. Mr. Smillie spoke on women’s role in making a success 


of local chapters. 
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—Joe Antonucci 


—A. J]. Soares 


RACINE CELEBRATES 
TWENTY-FIRST 
ANNIVERSARY 


Celebration of the twenty-first anni- 
versary of its chartering as the first 
chapter outside of Detroit was tops on 
Racine’s agenda at its first fall meeting. 

Eight of the original 35 members are 
still active and H. D. Hiatt, first chair 
man and past national director, de 
scribed how the chapter came to be 
organized. 

President Howard C. McMillen, in his 
talk, stressed that the main purpose of 
ASTE is to help members develop and 
pool ideas, with service on committees 
and as chapter officers helping to de- 
velop leadership. 

In a discussion led by Past Chairman 
Eugene Bouton, members agreed one 
cause of the current shortage of engi- 
neers is management’s refusal to hire 
engineers and designers over 45, al- 
though they may be at the peak of thei: 


ability. Alvin J. Michna 





Better Tools and Dies 
Subject at Milwaukee 


Joseph Pendleton, plant metallurgist 
of The Carpenter Steel Co., presented 
the four steps in the use of tool steel 
for dies by the use of a slide film. First, 
design it right; second, use the right 
steel; third, make it right; and fourth, 
heat-treat it right. 

Program Chairman G. Riordan pre- 
sented the complete program for the 
coming year to members and guests. 
Five young men who won the scholar- 
ship from the Milwaukee chapter were 
presented by Roy Radke, chairman of 
the scholarship committee. To conclude 
the meeting a color movie film was 
shown of people, products and progress 


year, 1975. Walter Behrend 


FORT WAYNE—Principles of the gas 
turbine engine were discussed by Burt 
H. Bouwkamp, right, resident chassis 
engineer at Chrysler Div. of Chrysler 
Corp. At left is Alfred E. Peterson, 
chapter secretary. Special guests at the 
Sept. 12 meeting were Harry Halstead, 
Chrysler district sales manager; and 
William J. Poinsatte, Chrysler dealer, 
and his son. —Russ Snyder 


Portland Members Tour 
Willamette lron & Steel 


Portland, Ore. members toured Wil- 
lamette Iron & Steel Co. and Bingham 
Pump Co. at their first fall meeting. 
Their host was Fred D. Mondin, chapter 
membership chairman and _ general 
superintendent of the company’s fabric- 
ation and machine shops. 

Members also celebrated Mr. Mon- 
din’s appointment as area lieutenant fo: 
tie National Membership Committee. 

Walter L. Brenneke 


MOHAWK VALLEY 
DISCUSSES GRINDING 


Dr. G. M. Butler of The Carborundum 
Co. addressed Mohawk Valley at the 
Club Monarch on “Exploring the Phe- 


WORCESTER—"“The Air Gage as Industry’s Most Versatile Inspection Tool” was 
discussed Sept. 11 by Kenneth G. Wheeler, gage engineer, instrument gage department, 
Taft-Peirce Mfg. Co., after the chapter had toured its plant. From left are: F. Steele 
Blackall III, vice president and assistant general manager of Taft-Peirce; John C. 
Lalor, program chairman; Mr. Wheeler; and Leo P. Tarasov, chapter chairman and 


member of the National Editorial Committee 


Erie Tours Oldest Heavy 
Truck Manufacturer 


Members and guests of Erie toured 
the White Motor Co. on September 14. 
They were conducted in small groups 
through the plant, which is one of the 
oldest independent manufacturers of 
heavy trucks, and saw the engineering, 
fabricating, machining, assembling and 
testing sections. 

An unusual feature noted on the tour 
was that the assembly lines produced 
successive trucks which were unlike, 
for they were built to customers’ speci- 
fications. 

Following the tour refreshments were 
served and a question and answer 
period was conducted by H. R. Stickel, 
assistant to the president; Verg Speece, 
executive engineer; P. E. Tobin, vice 
president; and Harold Halderman, 


Leo B. W einer 


sales manager. 


—Leon F. Miller 


Peoria Tours Control Plant 


General Electric Co. played host to 
Peoria chapter at its Sept. 14 meeting 
as 195 members toured its Multipurpose 
Control plant at Bloomington. 

—George K. Davison 


Tri-Cities Hears 
Talk on Abrasives 


Ercell Stevens, abrasive grain engi- 
neer of the Norton Co., addressed Tri- 
Cities chapter on September 12 at the 
Rock Island Arsenal. 

Mr. Stevens described the application 
and technique of modern barrel finish- 
ing in terms of type of finish of the 
individual items. He outlined which 
type of barrels and abrasive material 
should be used in cleaning, polishing 
and stock removal processes. 

—Donald Shewry 


BINGHAMTON—Speaker Walter Arrufat, second from right, of ASTE’s steering 
committee on plastic tools, shows samples to Chapter Chairman Wendell Harper, left; 
Merle Smith, technical assistant to Mr. Arrufat; and Program Chairman Jud Wheeler. 
An associate engineer at IBM, Mr. Arrufat spoke on “Plastic Tooling and Its Place 
in Industry” and reported on the progress made in the ASTE plastic tooling research 
program. —Gliyn Williams 


nomenon of Grinding.” He referred to 
experiments being performed at MIT, 
and his own research work on abrasives. 
Thirty members and guests attended the 


meeting. —Lloyd C. Shafer 
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Members of the National Finance Committee pause during their meeting Sept. 15 at 
National Headquarters to listen to Allan Ray Putnam, assistant executive secretary, 
from left: President Howard C. McMillen; 
Pioch; Duane H. 
Frank J. Hausfeld, Jr., chairman; Harry E. Conrad, executive secretary; Andrew Cir 
Charles H. Prince, office manager; and Harry N. Anderson, 


far left, explain a point. Listening are, 
Treasurer John X. Ryneska; Robert J. 


bus; Bruce A. Fairgrieve; 
accountant. 


Syracuse Picnic Has 
Record Attendance 

For the first time in Syracuse chap 
ter’s history, 837 people attended the 
annual clambake. And for the 19th 
year, the weatherman provided the 
chapter with a bright clear day for the 
festivities at Hinerwadels (rove in 
North Grove, North Syracuse. Plenty 
of clams, steamed and raw, clam broth, 
and regular picnic treats provided an 
ample menu for the members and their 


guests Paul H. Hansel 


Boston Celebrates 
Past Chairmen’s Night 


Mr. Paul Russell of General Electric 
Co. addressed Boston chapter's “Past 
Chairmen’s Night” meeting on the sub 
ject of “Automation.” He pointed out 
that automation increases the demand 
for labor rather than decreasing it, and 
that a gradual build-up to automation 
is preferable to a sudden changeover. 

Past chairmen honored were: Cecil 
Lockwood, 1941-42; Warren Ames. 
1943-44; Arthur Nichols,.1945-46; Jack 
Savits, 46-47; Jack Ryneska, 1947-48, 
who is national treasurer; Joseph 
1949-50, a past president of 
ASTE, and member of the Progress 
Committee; James Leone, 1950-51; 
Fred Wells, 1953-54; Karl Nowak, 1954- 


55: Charles Sadon, 1955-56 


Velvin P. Burns 


Crosby. 


Golden Gate Sponsors 
Drawing and Tool Design 

Golden Gate is sponsoring a fall 
session class on jig and fixture design; 
die design, blank, pierce, shave; tem- 
plates; gages. This course, taught by 
Ernest C. Holden, registered engineer, 
will be of special interest to those wish- 
ing to obtain a basic knowledge of, or 
refresher of fundamental 
drawing and tool design. 

September 19, the chapter met at 
Spenger’s Fish Grotto, where John Hus- 
sey of American Tool Works Co. dis- 
cussed “The Radial Drill as a Drilling 
and Boring Machine.” 

Penn De Roche 


machine 


Brighton, vice chairman; 


f 
/ ‘ 


‘ it 


SOUTH BEND—“Tooling for Induction Heating” and a slide movie on the ASTE 
Twelve-Month Plan were highlights of South Bend’s Sept. 18 meeting. From left are 
Paul Roberts, secretary; E. J. Nelson, chairman; Dr. H. B. Osborn, Jr., immediate past 
president and speaker of the evening; Frank Kowalik, Jr., program chairman; and 


ee 


John Berker, delegate 


Creative Engineering Is 
Subject at Monadnock 

Professor George A. Taylor of the 
Thayer School of Engineering at Dart- 
mouth College discussed “Methods Im- 
provements and Creative Engineering” 
at Monadnock’s September 20 meeting. 

He gave the basic principles of break- 
ing down any operation into its simplest 
steps, analyzing each step, and reorgan- 
izing or changing them to make the job 
easier or more efficient 

Guests of the educational committee 
were two students from Keene High 
School and Keene Teachers College 


David A. Piper 


OKLAHOMA CITY—Chapter members pose around the plaque at the entrance to 
the Oklahoma City Air Materiel Area before their recent tour of the facility. 
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—C. A. Leslie, Jr 


—Harold I. Housewerth 


Hydraulic Press Brake 
Discussed at Evansville 


George Abbe, plant manager of Pa- 
cific Industrial Mfg. Co., addressed 
Evansville chapter on the subject of 
“The Hydraulic Press Brake.” A movie 
on the subject was also shown. 

In addition to the technical program 
Richard Miller gave an exhibition of 
skeet shooting, and a coffee talk on 
firearms. G. L. Lykken 


Brazing Methods 
Topic at Baltimore 

One hundred-thirty-one members of 
Baltimore chapter met at the Engineers’ 
Club to hear A. M. Setapen of Handy 
and Harmon discuss “Silver Brazing 
\ pplications.” 

Mr. Setapen, with the aid of a motion 
picture, discussed brazing methods, 
joint strengths, and filler metal alloys 
and their applications. 

In addition, two colored movies were 
shown through the courtesy of Glenn L. 
Martin Co.; “The Intruder” and an in- 
formative film on the PGM Seamaster. 

Waldo Womeldorf 





National 


ASTE 25th Annual Meeting and Silver 
Anniversary will be held March 
through 28 1957. at the 


Hilton Hotel, Houston 


Shamrock 


Texas 


On-Campus Conference 
Inuinois INstiITUTE OF TECHNOLOGY 
Nov. 2-3, Chicago. “New Horizons in 


Manufacturing.” 
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Chapter 


Ann Arpor ArneA—Nov. 28, 7 p.m. In- 


dustry and Education Night. Panel 


representing industry and higher 
education will discuss tool engineer- 
ing profession as viewed by educators 
and industrialists. Local high school 


teachers and students will be guests. 


ATLANTA Nov. 12, Cherokee Restau 
rant. “Carbide Turning for Large and 
Small Lot Production” by S. E. Beer, 


Monarch Machine Tool Co. 


BaLtimorE—Nov. 7, 7:30 p.m., Engi- 
neers Club. “Bureau of Standards 
Developments and Services that Are 
of Interest to the Tool Engineer” by 
Frank P. Brown, chief. Shops Div.. 
National Bureau of Standards 


BarrLe Creek—Nov. 19, 7 p.m., Ameri 
can Legion Club House. “Automa- 
tion” by C. F. Hautau, president, 
Hautau Engineering Co. 


Boston—Nov. 8, 6:30 p.m., New Eng- 
land Mutual Hall. Executive and In- 
dustry and Education Night 


Cepar Rapips—Nov. 8, 6:30 p.m.. Mon- 
trose Hotel. Industry and Education 
Night. “Economics of Tool Design” 


by Harry Conn, Scully-Jones & Co. 


CHIcaco—Nov 12, 6 p.m., Nielsen’s 
“The Sky’s the Limit 
False?” by Wesley Kuhrt. 
chief engineer of gas dynamics, Pratt 
& Whitney Div.. United Aircraft 
( orp 


Restaurant 


True or 


CLEVELAND—Nov. 9, 8 p.m., Statler 
Hotel. “A Method of Reasoning for 
Tool Engineering” by 
Karash, 
Reliance Electric & Engineering Co. 

Des Mornes—Nov. 21, 7 p.m., Des 
Moines Golf and Country Club. In- 
dustry and Education Night 


Joseph I 


manufacturing engineer, 


section. Nov. 8. 
lrends.” 


Detroir—Regular 


“Automation Carbide sec- 
tion, Nov. 15, “Radioactive Cutting 
Tools.” Education section, Nov. 29. 


plant tour 


Etmira—Nov. 5, 7 p.m., Mark Twain 
Hotel. Industry and Education Night. 


“Ceramic Cutting Tools.” 


Eri Nov. 6, 7 p.m., Gene ral Electric 
Community Center. Executive night; 


talk by ASTE National 
William Moreland. 


secretary 


Fort Wayne—Nov. 14, 6:15 p.m., 
Hobby Ranch House. Harlow Klema, 
George Gorton Machine Co., will dis- 


cuss Corton equipment 


GoLtpeEN Gate—Nov. 14, Hotel Clare 

mont, Berkeley. “Automation—Cost 
Reduction through Tool Engineering” 
by Walter Kasenbohm, executive vice 
president, Marchant Calculators. Ex 


ecutive night. 


2, 8 p.m.. 


GrRanD River VALLEY—Nov 
Shep’s Hall, Galt 
Training” by A. H. 


superintendent of secondary schools, 


“Apprenticeship 
Moon, assistant 


Ontario Dept. of Education 


GREATER LANCASTER—Nov. 13, 4 p.m., 
Armstrong Cork Co 


lowed by dinner meeting 


plant tour fol 
“The Jets 
Program” by Harold Skamser, pro- 
fessor of engineering drawing, Mich- 
igan State University. Industry and 
education representatives and local 
high school science teachers and stu- 


dents have been invited 


GREATER New YorK—Nov. 12, 6:30 
p.m., New York Times Service dining 
room. Industry and Education Night 
with prominent speakers from both 


groups. 


HamiILton District—Nov. 9, 6:30 p.m., 
srant Hotel, Brantford. Industry and 
Education Night. A. M. Moon, as- 
sistant superintendent of secondary 
sf hool education, Ontario Dept ot 
Education, will speak 


Henprick Hupson—Nov. 21, 6:45 p.m.. 
Circle Inn. “Production Brazing” by 
Charles McFadden, Selas Corp. of 
America. 


The Tool Engineer 





INDIANAPOLIS—Novy. 1, 8 p.m... Antlers 
Hotel. Executive night. “Engineering 
a Community Service” by Walter C. 
McCarty. editor. Indianapolis News 


small auditorium, 
Dinner at 6:30 


LANSING Nov. 12, 


new Civic Center 


p.m., meeting at 8 p.m. open to pub- 
lic. “Nuclear Energy” by Malcolm 


F. Judkins. manager, New Products 
Div., Firth-Sterling. Inc 


LeHIGH VALLEY—Novy. 16, 6:30 p.m., 
Hotel Traylor. At 8 p.m., panel dis- 
cussion, “What Do Industry and Edu- 
cation Expect from Each Other?” by 
speakers from Bethlehem Steel Corp.. 
Lehigh University and Wyomissing 
Polytechnical Institute. 


Lone Beacn—Nov. 14, 7:30 p.m., Pe- 
troleum Club. Education and Execu- 
tive Night. “Automation in Industry” 
by J. H. Stansbury, tool engineer, 
Douglas Aircraft Co.; G. C. Sharp, 


chief industrial engineer. Chryslet 


Corp.; L. R. Warner, chief tool engi- 


Bannert, 
master mechanic. American Can Co. 
Coffee speaker will be ASTE National 


Vice President Wayne Ewing. Elec- 


neer, Grayson Controls: R. 


tion of nominating comittee. 


Nov. 12, 8:30 p.m., Gar- 
Hotel. 


Grant, 


LonG ISLAND 
den City “Tumbling” by 


Alm« 0 


Election of nominating com- 


George Supersheen 
Cor p. 


mittee 


Los ALAMos—Nov. 7. 8 p.m., Little 
Theatre of high 
Machining” by J. L. Lovett, district 
manager, Raytheon Mfg. Co. 


LoutsviLLE—Nov. 13, 7 p.m. Tour of 
I 


Naval Ordnance Plant. 

Merrimack VALLEY—Nov. 1, 6:30 p.m., 
“Work Simplification” 
by Herbert Goodwin, associate profes- 
sor of industrial management, M.I.T. 


Newburyport 
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school. “Ultrasonic 


Mip-Hupson—Nov. 13, 6:30 p.m.. Nel 

son House. Poughkeepsie. Industry 
and Education Night and tenth anni 
versary honoring past chairmen. as 
well as area industry and education 
leaders. “Partnership of Industry and 
Education” by Maxwell E. 


editorial chairman, National Associa- 


Hannum, 


tion of Manufacturers. 


Mi_wauKkee—Nov. 8, 6:30 p.m., Allen- 
Bradley Co. Plant visit. dinner at 
plant cafeteria. Racine, Madison and 
Fond du Lac chapters invited. 


Monapnock—Nov. 15, 7:15 p.m., 
Kingsbury Machine Tool Corp. cafe- 
teria. “Development and Application 
of Cemented Oxide Tools” by H. J 
Siekmann Metallurgical 
Products Dept.. General Electric Co 
National Treasurer J. X. Ryneska will 
speak. 


engineer, 


Monmoutu—Nov. 13. 8 p.m.. Joseph's 
Restaurant. Eatontown. “Modern Car- 
bide Turning for Large and Small Lot 
Production” by Paul F. Hawkins. 
Monarch Machine Tool Co. 


Muncire—Nov. 13. 6:30 p.m.. Delaware 
Hotel. Executive 
Ball State 
president, Dr. John R. Emens. 


night. Report on 


Teachers College by its 


NEBRASKA—Noy. 15. 6 p.m., Cottone1 
Terrace, Lincoln. Industry and Edu- 


cation night 

New Haven—Nov. 8. 6:30 p.m., Hotel 
Garde. “This is Automation.” 

NORTHERN MASSACHUSETTS—Nov. 20. 7 
p.m., Memorial Hall, Athol. “Eco- 
nomic Future of Massachusetts” by 
Clifford Fahlstrom, 
president, Associated 
Massachusetts. 


assistant vice 
Industries of 


OKLAHOMA City—Nov. 6. 7 p.m., Okla- 


homa City University. “Metallurgy in 
Tool Engineering” by “Static” Wil- 
Halliburton 


son, chief metallurgist. 
Oil Well Cementing Co 


OrTtawA VALLEY—Nov. 20, 8:15 p.m., 
National Museum. “Cost Values of 
Investment Castings” by B. G. Mac- 
Kenzie, sales manager. Delora Stel- 
lite. 


PETERBOROUGH—Nov. 1, 6 p.m., bus 
leaves Peterborough terminal. Tour 
of Orenda jet engine plant of Avro 
Aircraft Co. in Toronto. 


PHILADELPHIA—Nov. 15, 7:45 p.m., 
Engineer Club. Industry and Educa- 


tion forum. 


PHoentx—Nov. 12, 7:30 p.m., West- 
ward Ho Hotel. “Ultrasonic Impact 
Grinding” by W. H. Weed, Jr., adver- 
tising supervisor, Raytheon Mfg. Co. 


PorTLAND, OrE.—Nov. 15, 7 p.m. Ladies 
night and tour of Oregon Saw Chain’s 


new plant. 


Riversip—E—Nov. 11. 7 p.m.. Victoria 

Country Club. Industry and Educa- 
tion Night. “Training Geared to the 
Needs of Industry” by Fay Tinker, 
director of vocational training, San 


Bernardino High School. 


RocHester—Nov. 5. “Die Casting” by 
Gordon C. 


Co. 


Curry, Precision Casting 


VatLteEY—Nov. 8, Franken- 
muth. Industry and Education Night. 
St. Louis—Nov. 1, 8 p.m., Kingsway 
Hotel. Monarch Machine Tool Co 
talk on “Modern Carbide Turning for 


Large and Small Lot Production.” 


SAGINAW 


San Dieco—Nov. 16, 7 p.m., El Cortez 
Ballroom. “Description of the Tool 
Engineer” by National Vice President 
H. E. Collins; “The Need by Industry 
for Tool Engineers” by Ben Coogan, 
general manager, Convair Div. Gen- 
eral Dynamics; “Education’s Respon 
sibility in Developing Interest in 
Engineering Careers” by Dr. Love. 
president. San Diego State College 
new, 7. 7 
“Meteor 


ology and Precision Jig Boring” by 


VALLEY 
p.m., Hody’s Restaurant. 


SAN FERNANDO 


John B. Riley, American Sip Corp. 

VaLLEY—Nov. 1, 8:30 
p.m., Rainbow Angling Club. Indus 
try and Education Night. 


of Tool Engineers” by faculty mem- 


SAN GABRIEI 
“Education 


ber. Pasadena City College. 


Santa Ciara VALLEY—Nov. 20. 8 p.m 
Old Plantation. Industry and Educa 
tion Night. Forum panel of educators 
and industrial executives. 


Totepo—Nov. 14, 7 p.m... Maumee 
River Yacht Club. “Cold Extrusions” 
by Robert MacLean, tool engineer. 
Lake Erie Engineering. 

8 p.m., Oak Room 

Union Station. “Coolants” by Clyde 

Sluhan, president, Master Chemical 

Corp. 


TORONTO Nov. i 


rri-Cities—Nov. 14, 6:30 p.m 


can Legion club 


(Ameri 
Moline 
“Techniques of Surface Grinding” by 
John Harrington, The DoAll Co 


rooms 


Twin States—Nov. 14, 6:30 p.m., Hart 
ness House, Springfield, Vt. Industry 
and Education Night. Panel discus- 
sion by Burnham Finney. editor 

American Machinist: Dean W. D 

Kimball, Dartmouth College: H. H. 

Whitmore, vice president. Jones & 

Lamson; W. H. Preston, works man 

ager, Joy Mfg.: J. O. O'Leary, princi- 

pal, Springfield High School 


ORCESTER—Nov. 13, 6:30 p.m.. Put 
nam & Thurston’s Restaurant. “What 
Industry Expects of Education” by J 
Adam Holbrook, purchasing agent. 
Morgan Construction Co. Industrial 
and educational leaders invited. 
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National 


ASTE 25th Annual Meeting and Silver 
Anniversary will be held March 
through 28. 1957. at the 
Hilton Hotel, Houston 


2 
ray) 


Shamrock 


Texas 


On-Campus Conference 


Inuinois INsTITUTE OF TECHNOLOGY 
Nov. 2-3, Chicago. “New Horizons in 


Manufacturing.” 
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Chapter 


Ann Arspor ArEA—Nov. 28, 7 p.m. In- 


dustry and Education Night. Panel 


representing industry and_ higher 
education will discuss tool engineer- 
ing profession as viewed by educators 


Local high school 
teachers and students will be guests. 
ATLANTA—Nov. 12, Cherokee Restau 
rant. “Carbide Turning for Large and 
Small Lot Production” by S. E. Beer, 


Monars h Machine Tool Co. 


and industrialists. 


BaLtimoreE—Nov. 7, 7:30 p.m., Engi- 
neers Club. “Bureau of Standards 
Developments and Services that Are 
of Interest to the Tool Engineer” by 
Frank P. Brown, chief, Shops Div.. 
National Bureau of Standards 

Nov. 19, 7 p.m.. 

can Legion Club House. 

tion” by C. F. 


Hautau Engineering Co. 


BATTLE CREEK Ameri 
*‘Automa 


Hautau, president 


Boston—Nov. 8, 6:30 p.m., New Eng- 
land Mutual Hall. Executive and In- 
dustry and Education Night 

Cepar Rapips—Nov. 8, 6:30 p.m.. Mon- 
trose Hotel 
Night 


by Harry Conn, Scully-Jones & Co. 


Industry and Education 
“Economics of Tool Design” 


Cuicaco—Nov. 12, 6 p.m., Nielsen’s 
“The Sky’s the Limit 
True or False?” by Wesley Kuhrt. 
chief engineer of gas dynamics, Pratt 
& Whitney Div., United Aircraft 
Corp. 


Restaurant 


CLEVELAND—Nov. 9. 8 p.m., Statler 
Hotel. “A Method of Reasoning for 
lool Engineering” by 
Karash, engineer, 
Reliance Electric & Engineering Co. 

Des Mornes—Nov. 21, 7 p.m., Des 
Moines Golf and Country Club. In- 
dustry and Education Night. 


Joseph I 


manufacturing 


DETROIT section, Nov. 8, 
“Automation Trends.” 
tion, Nov. 15, “Radioactive Cutting 
Tools.” Education section, Nov. 29. 
plant tour 


Regular 


Carbide sec- 


Mark Twain 
Industry and Education Night. 


ELMirA—Nov. 5, 7 p.m 
Hotel 


“Ceramic Cutting Tools.” 


Erie—Nov. 6, 7 p.m 
Community Center. Executive night: 
talk by ASTE National 
William Moreland. 


General Electric 


secretary 


Fort Wayne—Nov. 14, 6:15 p.m., 
Hobby Ranch House. Harlow Klema, 
Ceorge Gorton Machine Co., will dis- 


cuss Gorton equipment 


GoL_pEN GateE—Nov. 14 
mont, Berkeley. 
Reduction through Tool Engineering” 
by Walter Kasenbohm, executive vice 
president, Marchant Calculators. Ex 


Hotel Clare 
“A utomation—Cost 


ecutive night 


GraNnD River VALLEY—Nov. 2, 8 p.m.., 
Shep’s Hall, Galt 
Training” by A. H 
superintendent of secondary schools, 
Ontario Dept. of Education 


“A pprenti eship 
Moon, assistant 


GREATER LANCASTER—Nov. 13, 4 p.m.. 
Armstrong Cork Co 
lowed by dinner meeting. “The Jets 
Program” by Harold Skamser, pro- 


plant tour fol- 


fessor of engineering drawing, Mich- 
igan State University. Industry and 
education representatives and local 
high school science teachers and stu- 


dents have been invited. 


YorK—Nov. 12. 6:30 


p.m., New York Times Service dining 


GREATER NEW 


room. Industry and Education Night, 
with prominent speakers from both 


groups. 


HAMILTON District—Nov. 9, 6:30 p.m.., 
Brant Hotel, Brantford. Industry and 
Education Night. A. M. Moon, as- 
sistant superintendent of secondary 
school education, Ontario Dept. of 
Education, will speak. 


Henprick Hupson—Nov. 21, 6:45 p.m.. 
Circle Inn. “Production Brazing” by 
Charles McFadden, Selas Corp. of 
America. 
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Antlers 


“Engineering 


INDIANAPOLIS—Novy. 1, 8 p.m.. 
Hotel 
i Community Service” by Walter C. 
McCarty, editor. Indianapolis News 


Executive night 


LANSING—Nov. 12, small auditorium, 

Dinner at 6:30 
p.m., meeting at 8 p.m. open to pub- 
lic. “Nuclear Energy” by Malcolm 
F. Judkins. manager, New Products 
Div.. Firth-Sterling. Inc. 


new Civic Cente! 


LeHIGH VALLEY—Nov. 16, 6:30 p.m., 
Hotel Traylor. At 8 p.m., panel dis- 
cussion, “What Do Industry and Edu- 
cation Expect from Each Other?” by 
speakers from Bethlehem Steel Corp.., 
Lehigh University and Wyomissing 
Polytechnical Institute. 


Lone Beacu—Nov. 14, 7:30 p.m., Pe- 

troleum Club. Education and Execu- 
tive Night. “Automation in Industry” 
by J. H. Stansbury, tool engineer, 
Douglas Aircraft Co.: G. C. 
chief industrial engineer. Chrysler 
Corp.; L. 


Sharp, 


R. Bannert. 
master mechanic. American Can Co 
Coffee speaker will be ASTE National 
Vice President Wayne Ewing. Elec- 


tion of nominating comittee. 


neer. Grayson Controls: 


Lone IsLtanp—Nov. 12, 8:30 p.m., Gar- 
Hotel. 


Grant, 


den City “Tumbling” by 


Alme oO 


Election of nominating com- 


George Supersheen 
Corp. 


mittee. 


Los ALAMOS Nov. x, p-mi.. Little 


Theatre of high school. “Ultrasonic 


Machining” by J. L. 


manager, Raytheon Mfg. Co 


Lovett, district 


LoutsviLLE—Nov. 13, 7 p.m. Tour of 
Naval Ordnance Plant. 

MERRIMACK VALLEY—Nov. 1, 6:30 p.m. 
Newburyport. “Work Simplification” 
by Herbert Goodwin, associate profes- 
sor of industrial management, M.I.T. 
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R. Warner, chief tool engi- 


Mip-Hupson—Nov. 13, 6:30 p.m.. Nel- 

son House. Poughkeepsie. Industry 
and Education Night and tenth anni- 
versary honoring past chairmen. as 
well as area industry and education 
leaders. “Partnership of Industry and 
Education” by Maxwell E. Hannum, 
editorial chairman, National Associa- 


tion of Manufacturers. 


VIILWAUKEE Nov. 8. 6:30 p.m., Allen- 
Bradley Co. Plant visit, dinner at 
plant cafeteria. Racine, Madison and 
Fond du Lac chapters invited. 


MoNADNOCK— Nov. m,- +28 oa 
Kingsbury Machine Tool Corp. cafe- 
teria. “Development and Application 
of Cemented Oxide Tools” by H. J 
Siekmann Metallurgical 
Products Dept., General Electric Co 
National Treasurer J. X. Ryneska will 
speak. 


€ ngineer, 


MonmoutH-——Nov. 13. 8 p.m., Joseph's 
Restaurant. Eatontown. “Modern Car- 
bide Turning for Large and Small Lot 
Production” by Paul F. Hawkins 
Monarch Machine Tool Co. 


MUNCIE Nov. 13. 6:30 p.m.. Delaware 
Hotel. Executive 
Ball State 


president, Dr. John R. Emens. 


night. Report on 


Teachers College bv its 


NeEBRASKA—Noy. 15. 6 p.m., Cottone1 
Terrace, Lincoln. Industry and Edu- 
cation night. 


New Haven—Nov. 8. 6:30 p.m., Hotel 
Garde. “This is Automation.” 


NORTHERN MASSACHUSETTS—Nov. 20. 7 
p.m., Memorial Hall, Athol. “Eco- 
nomic Future of Massachusetts” by 
Clifford Fahlstrom. 
president, Associated Industries of 
Massachusetts. 


assistant vice 


OKLAHOMA City—Nov. 6. 7 p.m., Okla- 
homa City University. “Metallurgy in 
Tool Engineering” by “Static” Wil- 
son, chief metallurgist. Halliburton 
Oil Well Cementing Co. 


Orrawa VALLEY—Nov. 20, 8:15 p.m.., 
National Museum. “Cost Values of 
Investment Castings” by B. G. Mac- 
Kenzie, sales manager. Delora Stel 


lite. 


PrETERBOROUGH—Nov. 1, 6 p.m., bus 
leaves Peterborough terminal. Tour 
of Orenda jet engine plant of Avro 
Aircraft Co. in Toronte. 


PHILADELPHIA—Novy. 15, 7:45 p.m., 
Engineer Club. Industry and Educa- 
tion forum. 


PHOENIX—Nov. 12, 7:30 p.m., West- 
ward Ho Hotel. “Ultrasonic Impact 
Grinding” by W. H. Weed, Jr., adver- 
tising supervisor, Raytheon Mfg. Co. 


PorTLAND, Ore.—Nov. 15, 7 p.m. Ladies 
night and tour of Oregon Saw Chain’s 


new plant. 


Victoria 
Country Club. Industry and Educa- 


Riversip—e—Nov. 11. 7 p.m., 


tion Night. “Training Geared to the 
Needs of Industry” by Fay Tinker, 
director of vocational training, San 
Bernardino High School. 


RocHESTER—Nov. 5. 
Gordon C. 
Co. 


“Die Casting” by 
Curry, Precision Casting 


VaLLEY—Novy. 8, Franken- 
muth. Industry and Education Night. 
St. Louis—Nov. 1, 8 p.m., Kingsway 
Hotel. Monarch Machine Tool Co 
talk on “Modern Carbide Turning for 


Large and Small Lot Production. 


SAGINAW 


San Dieco—Nov. 16, 7 p.m., El Cortez 
sallroom. “Description of the Tool 
Engineer” by National Vice President 
H. E. Collins; “The Need by Industry 
for Tool Engineers” by Ben Coogan 
general manager. Convair Div. Gen 
eral Dynamics; “Education’s Respon 
sibility in Developing Interest in 
Engineering Careers” by Dr. Love 


president, San Diego State College 
Nov. 7, 7 
“Me teor 


ology and Precision Jig Boring” by 


VALLEY 
p.m., Hody’s Restaurant 


San FERNANDO 


John B. Riley. American Sip Corp 


VaLttey—Nov. 1, 8:30 


p.m., Rainbow Angling Club. Indus 


SAN GABRIEI 


trv and Education Night. “Education 
of Tool Engineers” by faculty mem- 
ber. Pasadena City College 


Santa Ciara VALLEY—Nov. 20. 8 p.m 
Old Plantation. Industry and Educa 
tion Night. Forum panel of educators 


and industrial executives. 


ToLepo Nov. 14, 7 p.m.. Maumee 
River Yacht Club. “Cold Extrusions” 
by Robert MacLean, tool engineer. 
Lake Erie Engineering. 

8 p.m., Oak Room 

Union Station. “Coolants” by Clyde 

Sluhan, president, Master Chemical 

Corp. 


TorOoNTO—Nov. 7. 


Tri-Ciries—Nov. 14, 6:30 p.m.. 


can Legion club 


Ameri 
Moline 
“Techniques of Surface Grinding” by 
John Harrington, The DoAll Co 


Nov. 14, 6:30 p.m., Hart 
ness House, Springfield, Vt. Industry 
and Education Night. Panel discus 
sion by Burnham Finney. editor 
American Machinist: Dean W. D 
Kimball, Dartmouth College: H. H 
Jones & 
Lamson: W. H. Preston, works man 
ager, Joy Mfg.: J. O. O'Leary, princi- 
pal, Springfield High School 


rooms 


[win STATES 


Whitmore. vice president. 


WorcesteR—Nov. 13, 6:30 p.m.. Put 
nam & Thurston’s Restaurant. “What 
Industry Expects of Education” by J 
Adam Holbrook, purchasing agent. 
Morgan Construction Co. Industrial 
and educational leaders invited. 


139 





Sales Offices 


140 


BEFORE 


This part, shown in production plant photo, is die cast 
zinc 600 regulator body. Four tapping, one core drilling 
operations are performed in one setup, using indexing 
fixture. Production, 32 parts per hour. Rejections, less 
than % of 1%. No comparative data available as machine 
was purchased for this operation. 





Turret Drill 


increases production 


200% at 


J. & S. Carburetor Co., 


Dallas 


Here is a “before and after’ story which indicates 
Burgmaster’s great ability to increase production, 
save time, reduce operator fatigue, and improve 
accuracy and quality of work. 


This experience is one of many. If you have a 


job requiring multiple operations (drilling, reaming, 


tapping, counter-boring, etc.), this can be accom- 
plished in one setup, with one operator, automat- 
ically with a Burgmaster. 


BEFORE 


Vaporizer head (B1I112 mild steel) work performed on 
the circumference and consists of center drill, 2-step drill, 
drill and chamfer, drill and tap. Work done in one setup 
on indexing fixture. Production, 17 per hour. Tolerances, 
001” in size, .005” in depth. Production increased 200%. 
Rejections decrease from 4% to less than % of 1%. Six 
drill press, two turret lathe operations were eliminated. 


For complete information, write Dept. TE-11 


BURG TOOL 


Manufacturing Company, Inc. 
15001 South Figueroa Street, Gardena, California 


RIDGEWOOD, WN. J.-—-Burgmaster Eastern Sales Div 
86 N. Maple Ave., Phone: Glibert 4-3002 


CHICAGO — Burgmaster Machinery Co., 
5329 Lincoin Ave., Phone: UPtown 8-7161 


SAN FRANCISCO— Paul A. Kulju, 857 Estabrook St., 
San Leandro, Calif., Phone: LOckhaven 9-2244 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-140 The Tool Engineer 





CRANE MOUNTED DRILL PRESS 


REDUCES SETUP TIME AND SPEEDS WORK 


With this crane-mounted radial drill 
press as much as 60 percent setup and 
drilling time is saved during the drilling 
of 1 7/64 and 1 7/16 in. diam holes in 
the water box for a 100,000 sw ft con- 
Allis-Chalmers. Equipment 
consists of a crane bridge mounted on 


denser at 


crane rails in the erection 
shop, a trolley 


the lower 
that runs laterally to 
crane movement, a 30-in. diam column 
ind a drilling unit. 

\ conventional drill press head and 
arm from a 4-ft radial drill press, modi- 
fied to suit the adaptation, make up the 
drilling unit. It is able to drill 3-in. 
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November 


holes in mild steel and 4-in. holes in cast 
iron. Vertical stroke of the machine’s 
column is about 15 ft and trolley travel 
about 50 ft. 

With this innovation, the operator can 
position the drill anywhere over the 
quarter-mile long erection floor. A push- 
button station controlling five motions 
permits positioning the drill fast and 
accurately. 


AVOID EXTRUDING PROBLEMS 
WITH CHROME CARBIDE DIES 


Two problems ordinarily common to 
hot extruding have 
been overcome through use of chrome 
carbide dies in the Port Huron, Mich., 
plant of Mueller Brass Co. according to 
report by Metallurgical Products Dept. 
of General Electric Co. 


brass operations 


In addition to avoiding these handi- 
caps of unpredictable product size and 
varying hardness after metal hits sub- 
sequent drawing operations, the com- 
pany also is able to operate its hot 
extrusion lines on an automated basis 
as originally designed. 

To hold product size with previous 
dies, it was necessary to change them 
frequently. This prevented unneces- 
sary cold working later but slowed pro- 
duction. With application of chrome 
carbide dies. 
work are held to 


tolerances on_ specific 


0.006 in., tonnage 


production is high and one die dupli- 


cates work of as many as 20 dies used 
formerly. 


PRODUCE CENTERLESS 
GROUND WORK TO 
NEW PRECISION 


Material has been accurately center- 
less ground down to 0.004 in. in the lab- 
oratory of Royal Master Inc.’s plant in 
Riverdale, N. J. using their TG-12 cen- 
terless grinder equipped with a regular 
all-purpose work wheel. 

Prior to this minimum diameter to 
which material could be ground accu- 
rately was limited by width of the work 
rest blade, which had to be narrower 
than the work being ground. Blade 
warp, twist and distortion made it dif- 
ficult to control the blade width. The 
work size limit accomplished by Royal 
Master resulted from a new technique of 
setting up the work rest blade. The 
operator was able to through feed grind 
material to the 0.004 in. diam consist- 
ently holding a tolerance of 0.0002 in. 
over the entire 24 in. of material length. 
Success of the operation also was attri- 
buted in part to compact strength of the 
equipment, operator accessibility and 
the true-running of the sturdy work 
wheel spindle. 


The finished product is here shown 
with a common comb for size com- 
parison. Two pins hold the work. 





DIMPLE IN TUBING INSERT lays a piece of brazing alloy in each 
SIMPLIFIES ASSEMBLY ' depression and, holding them in place 


with his finger tips, taps the insert part 
Assembly of part of a Columbia F ~ | way into the tube. He then brushes the 
bicycle frame involving a tube and in- . mn protruding half of the inserts with flux, 
sert posed a problem for company engi- r > and taps the insert down until it is 
neers. The part, a vertical member , 4 flush with the top of the tube. Thus, the 
which supports the seat post, encoun- ’ two pieces are assembled with both 
ters considerable stress in service so is brazing alloy and flux properly pre- 
reinforced by a short insert which must ; placed between the surfaces to be 
be brazed to the outside tube. ‘ joined. During heating the alloy dis- 
The short inserted piece is coiled tributes itself uniformly by capillary 
from flat strip into cylindrical shape action to make 
leaving about a 14-in. gap to permit Simple, ingenious solution was found 
some radial compression. To provide a to the problem by pressing a dimple on 
force fit and to keep it securely located each side of the insert with an auto- INDUSTRY MAKES USE 
inside the long tube prior to brazing, matic die punch at the time the piece OF RADIANT HEATING 
the piece is coiled slightly oversize. is formed by the coiler. The piece of 
However, since the operation is done on brazing alloy can then be nested in the , : ; 
: ; ment have found that radiant heating 
automatic equipment, the Handy & Har- punched depression. Sie i sail lle : 
offers economy and efficiency. As an 
example, when annealing cold rolled 
steel strip and sheet, material being 
processed should not be reached by 


products of combustion to cause sur- 
face corrosion. This is prevented by 
passing hot gases through radiant tubes 
which reached temperatures varying 


from 1500 to 1750 F according to the 
treatment involved. The tubes are made 
usually of heat resistant high alloy 
castings to withstand these elevated 
temperatures. Ordinarily the alloys are 
type HH or HT (Alloy Casting Insti- 
tute designations). HH alloy, 25 per- 
| cent Cr and 12 percent Ni, is used 


a solid continuous joint. 


Engineers designing heating equip- 


man Easy-Flow silver alloy used in the To make the assembly, the operator, 
brazing must be preplaced. after removing oxides from the tube, 





where exposure to high sulphur content 
anthracite producer gas is encountered. 
y HT alloy, 15 percent Cr and 35 per- 
’ ARMSTRONG Set-up and cent Ni, is useful 

Hold-down Tools reduce setting- 
up time—keep men and machines 
producing. Designed for use on : : 

planers, drill presses, milling VW CREATE TAPPING UNIT 


machines, etc., they hold work an WITH NO REVERSING MOTOR 
PLANER securely and rigidly, and thereby T-SLOT CLAMP 


JACKS reduce spoilage and prevent costly Engineering cooperation has resulted 


accidents in an unu ual tapping ma hine which 
,, ae will tap four holes in a workpiece to dif- 
Your local Armstrong Distributor ferent depths, reverse and back out the 
carries ARMSTRONG Set-up taps—all while the unit is driven by a 
and Hold-down Tools in stock in motor running continuously in one di- 
sizes for every operation. Stop 


in carburizing and 
carbo-nitriding atmospheres. 


rection. 
haphazard setting-up methods. Engineers from Ettco Tool Co. and 
Provide each of your machines Warner Electric Brake & Clutch Co. 
with a full complement of created the unit. It is a self-contained. 
ARMSTRONG Set-up and electrically controlled and actuated de- 
Hold-down Tools. vice developed for fast single or multiple 
Write for Circular spindle tapping or threading. Use of 


ARMSTRONG BROS. TOOL CO. Warner fractional horsepower forward 


“The Tool Holder People” and reverse clutches eliminates need for 
5257 W. Armstrong Ave., Chicago 30, U.S.A. 


NON-SKID 
JACKS 


a reversing motor while speed of the 


tapping operation Is inc reased. Torque 

output of the clutches can be varied by 

a rheostat control, providing sensitivity 

needed for small taps as well as power 
UNIVERSAL CLAMP to drive large taps. 


Because actuating force is the same 


is as the motive force, engagement and re- 

—— = lease of the clutches can be controlled 

g rithi illiseconds. There is 

T-SLOT BOLTS AND NUTS STRAP CLAMPS to operate within sg eg ds fe i 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-142 no end pressure on the lead screw or 
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Cross-sectional view of the lead screw 
tapping unit shows arrangement of the 
forward and reverse electric clutches, as 
well as depth control system. 


taps and threads cut are as accurate as 
the taps or dies used. 

Torque output of the clutches can be 
changed even during the cycle of opera- 
tion, providing the unit with unusual 
flexibility. In addition, torque of the 
downfeed clutch can be set at a point 
where the clutch will stall if a tap sticks 
or hangs up. 


AUTOMATIC SKIN TRIMMING 
SPEEDS PRODUCTION 


Development of a device for trimming 
panels and trailing edges on the B-57 
aircraft has speeded up the work while 
bringing about more economical produc- 
tion. 

Prior to this innovation, by the Martin 
Co. lengthy scribed and 
cut, then filed manually to the 
line. In the new 


panels were 
scribe 
automatic trimming 
process, panels and trailing edges are 
placed in the trim fixture to hold the 
panel to the scribe line. A router is then 
employed to trim the panels according 
to their position in the fixture. Conse- 
quent working time has been reduced an 


estimated 60 percent. 


This automatic trimming development 
has now become widely accepted and 
will be used on future models. 
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Reduce Threading Costs 


on AUTOMATIC SCREW MACHINES ... with 
NEW SERIES B 


ED Threod Rolling 
Attockunents 


A multi-purpose tool of wide range 
for rolling machine screw threads, 
straight and taper pipe threads (in- 
cluding dryseal), annular rings, oil 
grooves, knurling and other cold form- 
ing operations. Eliminates secondary 
operations by rolling behind shoulders. 


@ For over 100 different single and 
multiple screw machines 


Adapters for more than 300 cross- 
slide applications 

Easy to set up and operate 
Simple precision matching with pre- 
matched rolls 


Dovetail clamping arrangement 
simplifies setup by permitting head 
to be removed from adapter 


SELF-COMPENSATING ROLL ACTION simplifies setup, provides 
longer roll life and reduces down time to a minimum. The side and 
alignment compensators ease undesirable side pressures on the rolls 
and assure smooth contact and withdrawal from the work. The 
advance compensator allows rolls of the same diameter to be used 
and permits either roll to contact the work first. 


FOUR STANDARD SIZES 





Comolee "Pins Tweads_ | Approximate Neri o 
Range That May Be Rolled That May Be Rolled 


B10 || =—0- &” | 7 | 80 


Mode! No 


B13, | H"-1%e" | ae 

__B18 | moe | ££ 105 

__ B36 | %"-2% } ___18 8 185 
*Straight and Taper Pipe Threads, iealatind Sisal (NPTF) 
Change may be made from Straight to Taper Threading by 
changing rolls only. No other equipment is necessary 


ATTACHMENTS DESIGNED FOR SPECIAL APPLICATIONS 











f : ‘ to assist with initial installation. Application 
=a Moiaina Instruction Book plato ter with each attachment. Con n 


4 


—_ Write for Attachment Bulletin B-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S. A. 


Seles Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwavkee, Montreal, New Y ork City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-143 
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Now , 
semi-finish 4 
machined 

all over 


fo save your 
machining time and 


reduce waste 


AMPCO METAL GRADE 18 
CENTRIFUGALLY CAST STOCK BARS 


14 New Sizes! Sizes now range from 14” to 8” I.D., 
1%" to 10” O.D. 12%" lengths. 


Purchasing Simplitied! Stated sizes are now the 
sizes to which bars will finish. 


New Convenience! Finish allowance, “sc” on the 
diameter, both O.D. and I.D. You need make only 
finish-machine cuts. 


Same Dependability! Ampco Metal Grade 18 is a 
unique aluminum-bronze alloy that resists wear, with- 
stands shock and impact, lasts many times longer than 
ordinary bronzes. Ideal for bearings, bushings, gears, 
other parts. 





Stock the sizes you ordinarily use in maintenance 

7 and tooling — and get other sizes promptly from your 
Ampco Grade 18 Stock Bars are now ‘ ° . 5 5 
labeled on one end, for convenience nearby Ampco stocking distributor. 


in sto king. Labels show ..D. and 


rite , Ww Cc *k lic 
O.D. sizes to which bare finish. Write today for new stock list. 








Dept TE-11 
Milwaukee 46, Wis, 


West Coast Plant 
Burbank, California 


AMPCO METAL, INC. 


seneecuceceagee 
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Precision Gear Grinder 


Model 140 reciprocating gear. grind- 
ing machine’ grinds external precision 
spur and both right and _ left-hand 
helical gears from 8 to 100 pitch. Gears 
can be ground individually or a number 
of gears of the same type can be ground 
simultaneously from hardened steel in 
preformed or solid blanks. The grinding 
wheel, which is 12x5x% to 2 in,, is 
formed to the basic rack form by the 
automatic Crushtruep wheel dressing 
process. 

[he grinding operation is similar to 
hobbing in that work rotates continu- 
ously at a rate of speed synchronized 
with that of the grinding wheel. Spindle 


speed of the grinding wheel is 2100 
rpm; crushing speed is 116 rpm. 

Standard model accommodates a 
maximum work diameter of 8-in. OD x 
5-in. face width. Maximum length be- 
tween centers is 15 in. Change gears 
allow from 4 to 192 teeth to be ground, 
although other capacities can be made 
available. 

Maximum helix angle adjustment of 
the wheel head is 45 deg right or left 
hand. 

The Sheffield Corp., Dayton 1, Ohio. 

T-11-1451 
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Welding Aid 

There are no chipping, grinding, or 
other postweld cleanup operations with 
the Linde X-7 Anti-Spatter, a silicone- 
containing emulsion. The material, ap- 
plied to the spatter area before arc 
welding, forms a thin protective coat 
over the weld metal and prevents molten 
spatter from sticking, so that it is easily 
removed with a cloth or spray after 
welding. 

Anti-spatter is nontoxic, odorless, and 
nonflammable. It can be used on any 
metal without affecting weld quality, 
and costs less than one cent per square 
foot of treated surface to use on normal 
arc-welding operations. It can be ap- 
plied quickly and easily by cloth, brush 
or fog spray any time up to two weeks 
before welding. It will not cake on 
workpiece or fixtures, and ordinarily 
requires no special posttreatment where 
the weld surface is to be painted. 

Linde Air Products Co., 20 E. 42nd 
St., New York 17, N. Y. T-11-1452 


Milling Cutters With 
Throw-Away Inserts 


This series of No-grind milling cut- 


ters is designed to use low-cost, index- 
able throw-away carbide inserts with 
commercial ground thickness tolerances. 

The tool is designed with a single 
simple locking mechanism which has 
only a wedge and screw to lock and un- 
lock the blade. The wedge has a 15-deg 
wedge angle which reduces movement 
of the lock to a minimum of 0.037 in. 
There are no projections to interfere 
with chip flow. Concave form of the 
top of the wedge directs and controls 
chip flow for free cutting and milling 
efficiency. The concave design minimizes 


wear. Insert location is simple and with 
assured accuracy because it only in- 
volves dropping it into the insert slot. 

In the milling cutter, 7-deg axial and 
radial rakes are automatically provided 
by the blade slot, and each insert can 
be indexed to each of its 8 cutting 
edges before being discarded. No blade 
adjustment is required when indexing. 

Wesson Co., 1220 Woodward Heights 
Blvd., Ferndale, Mich. T-11-1453 


Production Line Bank 


Production stabilizing units are de- 
signed to prevent shutting down an en- 
tire automatic line because one machine 
goes down. 

The units, which become an integral 
part of the line, receive a floating and 
continuously moving bank of parts from 
the machine ahead and feed the parts 
as needed into the following machine. 
Consisting essentially of zigzag gravity 
feed tracks and parts elevators, they 
can be used to assure continuity of 
production of any round part. Design 
is such that the number of parts in the 
floating bank may be anywhere from 
several hundred to more than 5,000 
parts. 

Tool changes or other adjustments 
can be made on any machine at any 


145 





We have Engineers 
fully experienced in 
the production of 
printed circuits. 
These men are avoil- 
able to give you a 
complete survey with 
findings and recom- 
mendations 


WALES Mobile Units 
will bring the 
Fobricator with 
Duplicator for dem- 
onstration of your 
door. Write us for 
schedule. 


HOLE PUNCHING 


PRINTED 
CIRCUITS 


the “WALES-WAY” 


© Faster 

® More accurate 

© Cuts costs 

¢ PUNCHES COLD 


The Wales Fabricator with positive 
Duplicator is the modern low cost answer 
to printed circuit hole punching. For sharp 
definition, clean walls, minimum bell mouth, 
the “WALES-WAY” of cold punching is 
ideal for short runs from one piece to 
thousands. Change dies in seconds with a 
range up to 32” dia. 


Pilot pin work holders are positive guar- 
antee of accuracy in every operation and 
set-up time is thus greatly reduced. The 
pilot pins guarantee exact relationship of 
pattern to work piece. 


20 ton Fabricator capacity permits punch- 
ing templates from stock up to '%” thick. 
Drilling machines, jig borers or other tem- 
plate making equipment is not necessary. 
The WALES Fabricator-Duplicator combi- 
nation is a complete shop in itself. 


Send for Bulletin No. 12K 


A “WALES-WAY"™ Printed Circuit 
folder is available and will be sent 











time without causing interruption of 
production on any other machines in the 
integrated line. The tower which feeds 
the machine merely adds parts produced 
by the preceding machine to those in its 
floating bank. At the same time. the 
unit beyond the machine releases parts 
previously stored in its floating bank to 
the next machine. As a result, individual 
machines can be operated at maximum 
efficiency for planned production peri- 
ods without being limited by what the 
machine ahead or behind is turning out. 

Gear-O-Mation Div... Michigan Tool 
Co., 17140 E. Ten Mile Rd., East De- 
troit, Mich. T-11-1461 
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Vertical Mill 


This vertical rolling mill, No. 061, de 
signed for the progressive compacting 
of metal powders, has work rolls in a 
horizontal plane. Metal powder is fed 
vertically into the rolls from a hopper 
located above the roll housings. and a 
chute arrangement beneath the rolls 
provides for delivery of the compacted 


Shewing the WALES 
FABRICATOR and 
positive DUPLICA- 
TOR with Printed 
Circuit 


" —_ 
COMPANY 

"...the Wales-Way is the PLUS-PROFIT way” 

345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD HAMILTON, ONT 
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strip for sintering. 

The mill is driven by a heavy-duty 
universal drive designed to transmit 
heavy torque loads to the 6 x 8-in. rolls. 
Maximum separating force is 150,000 
ib. A 15-hp, 4-speed drive permits roll- 
ing speeds from 5 to 30 fpm. Roll drive 
pinions are continuous cut-tooth her- 
ringbone type of special alloy steel. 
There is almost no gear chatter. 

The mill has duplex handwheels for 
screw-in adjustment, and gear ratios 
permit manual operation under full 
load. 

The Fenn Mfg. Co., Newington, Conn. 


T-11-1471 


Powder Metal Test Dies 


Self-contained powder metal test dies 
are available for briquetting test bear- 
ings. Core rods are secured to the die 
structure without increasing overall 
length, and pins with hardened chrom- 
ium steel round dies, are made to Metal 
Powder Assn. standards for wall thick- 
ness. 

Lower member of the unit contains 


spring retainers and guide pin base to 


provide a floating action which produces 
the effect of top and bottom pressure 
in briquetting. As a result of this action, 
bearings are produced with uniform 
density. 

The tool has continuously adjustable 
fill. Maximum fill is standard at 1 in. 
but longer fills are available. 

Haller, Inc., Plymouth, Mich. 

T-11-1472 


Layout Machine 


Wichmann high precision layout ma- 
chine has two precise straightedges in- 
terconnected for cross and longitudinal 
travel. The unit is used for layout of 
charts for machines using magnified 
drawings of parts and contours. 

The machine permits a plotting ac- 
curacy of + 0.002 in. over the entire 
area. It can be equipped with a turn- 
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NOW ... CARBIDE GAGES 
QUALITY AND SERVICE 
IN THE H-W TRADITION 


The integrity of your product is 
assured by use of Hanson-Whitney 
machine tools, cutting tools, and pre- 
cision gages for screw threads . 

engineered and manufactured with 
single source reliability and preci- 
sion. Hanson-Whitney alone offers 
single source product integrity, 
your guarantee of production per- 


fection. 


Write for further information and literature 


H-W Thread Comparators. 
For fast, accurate 
visual checking 


ANSON-\' 


mo 


COMPANY 


DIVISION OF THE WHITNEY CHAIN COMPANY) 


171 BARTHOLOMEW AVENUE ° HARTFORD 2, CONN. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11 
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TINIUS OLSEN 


Helps Take the "Shakes" 
Out of Supersonic Jets 


Whirling at speeds in excess of 10,000 rpm, turbine and 
compressor stages within modern jet engines must be 
accurately balanced to check destructive vibration. 


Tinius Olsen has led in the development of specialized 
machines that balance jet turbine and compressor stages 
with unmatched accuracy and at maximum production 
rates. Awkward, manual handling of parts is eliminated 
by this conveyorized machine. Complete safety is assured 
by the air operated shroud which must be lowered before 

balancing can be started. 


Both the amount and angle of any unbal- 
ance are shown automatically on the large 
Elecédyne meters as soon as the part reaches 
balancing speed. 


This Tinius Olsen Jet Component Balancing 
Machine is just one of a complete line of stand- 
ard and specialized balancers—all of which 
incorporate the exclusive Olsen Elecddyne 
Indicating System. 


Write today for additional information 


One of the compressor stages of a jet engine is set 
for rapid accurate balancing on an Olsen ElecOdyne. 


TINIUS OLSEN 


TESTING MACHINE COMPANY 


2110 EASTON ROAD . WILLOW GROVE, PA. 
Trademark 
Ree. U.S. Pat. OF 


Testing and Balancing Machines 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-148 
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table to permit angular layouts. The 
machine takes paper, plastic film or 
glass plates and the plotting (point by 
point) is done with a scriber, pen or 
pencil. 

Scales, consisting of bands and pre- 
cision fine-reading dials, are easily inter- 
changeable and can be supplied with 
any magnification. 

Distributed by Eric R. Bachmann Co.., 
Inc., 27-11 41st Ave., Long Island City 
Em. Ys T-11-1481 


Welding Machine 


Air-hydraulic operated, single phase 
SX multiple spot electrode welding 
machine for high production resistance 
welding consists of a universal multiple 
gun base with two separate platen units. 
The platen units, operating independ- 
ently, load in extended position; then 
swing in and lift to the welding position. 
After the welding sequence is com- 
pleted, they retract and swing out for 
unloading. 

Special superstructure designed to 
support and locate transformers, weld- 
ing guns, and the Hydro-Pneumatic 
Boosters to suit the configuration of 
particular welding applications are 
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easily attached to the standard base unit. 
Components can be rearranged to fit any 
other application within the capacity of 
the base unit. 

Welding control operates on a 115-v, 
60-cycle, single-phase power supply. 
Operating sequence is initiated with two 
24-v, 60-cycle, palm buttons. Emergency 
stop button, provided for immediate re- 
lease of the platen, returns the table to 
the unloading position. 

Free standing, floor mounted welding 
control panel includes a built-in, safe- 
front, manually operated, 3-pole, 600-v, 
200-amp, fusible disconnect switch. The 
welding control provides for simultan- 
eous or cascade firing of the ignitrons 
by means of a selector switch. Thus, 
power demand can be reduced when 
desirable. 

Sciaky Bros.., Inc., 
Chicago, III 


1915 W. 67th St., 
T-11-1491 


Small Parts Grinder 


This low-cost precision pin grinder 
will grind lapping pins or special parts 


up to a 90-deg included angle. 
Dykrex-Roos Corp., P.O. Box 9022, 
Northeast Station, Newark 4, N. J. 
T-11-1492 


Rotary Actuator 


This rotary actuator is a self-con- 
tained, totally enclosed power unit de- 
signed to operate on air, gas, water or 
oil pressure. It delivers a fast and 
positive rotary motion powerfully and 
safely by means of a piston and simple 
internal helix. 

The actuator can be stopped at any 
point in the rotation cycle, and held 
there indefinitely. There is no bypass 


2 
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leakage or pressure loss. Because of 
internal helix, the work load is firmly 
held in position and cannot back off 
under reverse tension, shock, or vibra- 
tion even if a complete power loss 
occurs. 

Standard sizes include 3, 4, 5, 6 and 
8-in. diameters. Standard rotation cycles 
are 0 to 100: 0 to 190; 0 to 280; and 
0 to 370 deg. Where required, larger 
sizes and greater rotation cycles can be 
furnished. 

Carter Controls, Inc., 2800 Bernice 
Rd., Lansing, Ill. T-11-1493 


Speed Reducer 
For Tapping 


This Push-Pull tapper, an instant re- 
versing speed reduction unit made for 
tapping, may be attached to any porta- 
ble drill. Speed reduction is 7:1 in the 
driving direction. Direction of the tap 
can be reversed without stopping the 
drill motor. 

Housing of the unit is held in the 
finger tips, and any unusual strain can 
be felt immediately. The tap stops when 
the fingers are released, and runs in 








to economize 


STANDARDIZE 


with 


ny 


precision PUNCHES and DIES 


Ring Standardized Punches 


ne 


and Dies offer cost saving 
dependable performance for all 
of your perforating problems. 


Precision volume production to rigid 


specifications offers 


* Low cost 


* Complete interchangeobility 


* Immediate shipments from stock on 
Standards plus prompt delivery on Specials 


* High quality — long life 
MANY SHAPES AND TYPES 


ROUND SQUARE 


OBLONG 


HEXAGON RECTANGULAR 


Blanks — Pilots — Headless — Shoulder and 
Bevel Head Quills — Slug Ejector Punches — 


Transfer Punches 


Tough — Accurate Retainers for Ring Punches 
and Dies mount easily to your die set. 
Available in Key Type for irregular shapes. 


WRITE FOR OUR ILLUSTRATED CATALOG 


RING 


Gentlemen: 
#105 at once. 


PUNCH & DIE COMPANY 


23 FENTON PLACE 
JAMESTOWN, WL Y. 


Please send me a copy of your new, complete CATALOG 





COMPANY 
ADDRESS 
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Faster Metal Cutting 


at LOWER COST 
with IMPROVED 


reverse when the rear housing of the 
tool is held. 

The tool handles all taps up to “6 
in., and five collets are included with 
the unit. 
for Supreme Products Corp., 2222 S. 

Tapping Machines Calumet, Chicago, III. T-11-1501 
~ Drill Presses 
(( 1) Milling Machines 
Grinders USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


SPRAY-LUBE System 


i LINE 


Norgren 





FO oS CUTTING O14 / 
¥ se I Lathes 

“y] CONTROL Boring Machines 

SPRAY-LUBE | waniFOUo High-Speed Saws 

~ coor? BES EE, Stamping Presses 

Linst8 4» Y z Die Lubrication 
et — Other Metal 

| Working Equipment 





Compacting Press 


Model 300-H, hydraulic, metal powder 
compacting press enables fabricators to 
produce, without additional tooling, 
Comte. such shapes as a double counterbore, 
ASPEN which involves a counterbore in each 
end of the part; or a double hub, which 


incorporates a hub on each side of a 


° ° ‘ i . flange. Variation of these shapes also 
Better Lubrication—a better, more uniform spray of cutting oil i coat gg as ste 
is applied directly upon the close interface between the tool and work piece. : : 
Tool wear is less—saves tool costs, cuts down-time. 


> 
Faster Cooling —Because of the larger fluid surface area of the 
spray and the expansion of the compressed air, heat is dissipated quicker. 
Cutting can be faster—production stepped up. 


The unit is a 300-ton, 4-column hy- 
draulically operated press with the 
main pressing platen moving down from 
the top. Mounted on the platen are fou 


Uniform Spray 


Air and cutting 
oil, with flow of 
each accurately 
controlled, are 
conveyed to the 
nozzle by means 
of a tube within a 
tube connection. 


Accurate Control of Spray 


By anpung the 
pressure and the 
individual outlet 
controls for air 
and coolant, spray 
can be applied in 
exactly the right 
quality and quan- 
tity for any metal 
cutting or metal 
forming job. 


Tamper-Proof 
Controls 


Allen-head screws 
are used on the 
control valves for 
adjusting flow of 
both air and 
liquid. 


Valves Compactly Manifolded 


For multi-point 
application of 
SPRAY- LUBE, 
the control valves 
are designed so 
that they can be 
closely assembled 
in a manifold ar- 
rangement. 


Compact, Convenient Size 


A space only 14”x20”x7” is required for a 2-gallon unit—4 to 12 fluid 
ounces of liquid an hour per nozzle are sufficient for most operations. 


Without obligation, learn how Improved Norgren SPRAY- 
LUBE can reduce costs in your plant. Call your nearby 
Norgren Representative listed in your telephone direc- 
tory—or WRITE THE FACTORY FOR BULLETIN 537. 








3421 So. Elati St., Englewood, Colo 


Pioneer and Leader in Ott-Fog Lubrication Since 1930 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-150 
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auxiliary cylinders, two of which are 
connected to an inner top punch platen 
and two to an outer top punch platen. 
The main platen exerts a force of 300 
tons, and the auxiliary cylinders can be 
adjusted up to a maximum pressure of 
125 tons. Adjustable stops from the 
main platen to the two punch platens, 
of 300 tons capacity, permit loading 
either top punch up to this capacity as 
long as the total of the two does not 
exceed 300 tons. 

The die platen is equipped with 300- 
ton adjustable stops to limit its down- 
ward movement. The bottom, or ejector 
platen, is operated hydraulically with a 
maximum force of 300 tons. Both float- 
ing and stationary core rods can be used 
as needed. The floating core rod can 
travel with the part during ejection, 
until the part has cleared the die and 
expanded enough to release its hold on 
the rod. 

Baldwin-Lima-Hamilton Corp., 545 
N. Third St., Hamilton, Ohio. 

T-11-1511 


Drill Press Attachment 


The Automator, an inexpensive auto- 
matic feed device for drill presses up to 
34 in. provides automatic down feed 
and adjustable automatic depth stop 
and shutoff. It also automatically ap- 
plies lighter pressure at the end of the 


stroke to prevent burring. Regulated 
pressure prevents crowding and drill 
damage. 

The device is simple to attach, adjust 
and operate. An electric switch shuts 
off the drill when hole is through or 
when stop is reached. 

Diamond Tool Co.., Dept T-2, Box 32. 


South Haven, Mich. T-11-1512 


Geneva Movements 


Reliable, low-cost conversion of rotary 
to intermittent or indexing motion is 
provided by these Genevamatic drives, 
available both in commercial and pre- 
cision sizes. 

These units are made with 3, 4, 5, 6, 
8 indexing stations with any hub, bore- 
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| FOR OPTICAL GAGING 
— a a | 


MULTI-USE FIXTURE PROVIDES LOW 
COST STAGING FOR MANY SMALL PARTS 


O. G. P. Multi-Use Fixture 
fits all types of optital 
comparators 


| Double Vee 


Wide Vee 


Shelf Block 


Standard Vee “7 


Top Vee 


Narrow Vee 


Photo courtesy Eastman Kodak Co 


O.G.P’s NEW Multi-Use Fixture has replaceable part holders 
designed for holding many types of small parts. Standard 
holders in varying sizes and shapes are available (see drawings 


above). Quickly locks into keyway with clamp. 


EVERYTHING 
TO MAKE YOUR 
OPTICAL COMPARATORS 
MORE USEFUL 


USE THIS COUPON TO GET HELPFUL INFORMATION 


r OPTICAL GAGING PRODUCTS, INC. 1 
26 Forbes Street, Rochester, New York | 
I'd like more data on the NEW O.G. P. Multi-Use Fixture. | 
| 
| 
| 
| 
| 


Name .... Title 
Firm 
Street and Number 


City State 


OPTICAL GAGING PRODUCTS, INC. 
SPECIALISTS IN PROJECTION GAGING 


| 
| 
| 
| 
! 
| 
| 
L 
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WHERE You 
MEASURE 
VALUE... 


It’s the quality of the pro- 
duction you get from South 
Bend 10” Precision Lathes 
that’s the measure of their 
value. Consistently close tol- 
erances, regardless of the 
job, means a better end 
product for you, less scrap 
and lower costs. This is why 
you get more for your money 
in South Bend 10” Precision 
Lathes. Write for catalog 
base price $1174. 
SPECIFICATIONS: 
Engine and Toolroom models. 
Swing—10% ". Collet capacity 
—1”. Between Centers—14 to 
34” max. 24 Spindle Speeds, ap- 
prox. 27 to 1400 r.p.m., with 
2-speed motor. 
A NEW CATALOG 
of 9” to 16-24” Lathes, 
Turret Lathes, Milling 
Machines, 7” Shapers, 
14” Drill Presses, Ped- 
estal Grinders. Ask for 
Catalog 5600. 


SOUTH BEND LATHE 


SOUTH BEND 22, IND. 


Builders of Lathes 
Milling Machines 
Shapers, Drill Presses 
Pedestal Grinders 





keyway combination, including ball- 
bearing mounting. Drives, in any num 
ber of points, are made with wheel out 
side diameter from as small as a dime 
to as large as 20 in. Materials used are 
mild steel or heat-treated machinery 
steel. 

For economy, commercial sizes are 
most suitable for use where adjustable 
center distance of wheel shaft or driver 
shaft or both are permissible. Precision 
sizes are used where shafts fit into jig- 
bored housing where center distance ad- 
justment is not provided. 

Genevamatic Engineering Co., 404 E. 


T-11-1521 


Ellamae, Tampa, Florida. 


Automatic Micrometer 
With Model HDR Carson-Dice digital 


read-out electronic micrometer, exact 
dimension of a part is determined with- 
out influence from human variables. An 
electronic circuit responds to instant of 
contact between the micrometer anvil 
and the work before any pressure is 
built up on the work by the micrometer 
screw. A motor drive automatically 
brings the micrometer quickly and pre- 
cisely to the point of contact; there is 
no uncertainty of muscular power in 
positioning the work or rotating micro- 
meter dials. The digital read-out count- 
er on the front of the instrument shows 
exact reading in ten-thousandths of an 





; Infinitely Adjustable 


SPEED 
CONTROL 
SYSTEMS 


FOR INSTRUMENT— 


WacLine Power Systems provide the eco- 
nomical answer to speed control of AC 
motors under variable or constant-torque 
applications. Speed is infinitely adjust- 
able over a wide range. Close regulation 
is readily accomplished even under vary- 
ing torque. The WacLine system may be 
applied to single or multi-phase sources 
on any frequency from 50 to 1000 cycles. 
Special features such as Program Con- 
trol, Voltage Signal Response or inde- 
pendent adjustment of forward and 
| reverse speeds are available. 





Full Regulation with all the 
Advantages of AC Motors . 


« From.1 oz/in. to industrial power re- 
quirements. 
Longer Motor life with less mainte- 
nance. 
Permits the use of open or hermetically 
sealed motors. 
Applicable to explosion proof motors. 
Equally effective for large and small 
power requirements. 
Simple electronic principle, patent- 
pending. 


For further information write: 
ae ° 
WaeLine... 
\ \ ® 35 SOUTH ST. CLAIR STREET, 
\ / PAYTON 2, OHIO 


Mfrs. of Speed Control Systems—Dummy Loads 
Microwave Components—tTest Equipment 
Photographic Equipment—Medical Equipment. 
INDICATE A-11-152-2 
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inch. Five divisions between each digit 
on the unit wheel permits readings to 
0.000020 in. 

With this counter type, direct reading 
automatic instrument, unskilled opera- 
tors can make accurate measurements 
with repeatability and speed and with 
no pressure on the work. 

Measuring range is 1 in. (% in. with 
standard micrometer tip), and throat 


» 


depth is 2 in. Upper head is adjustable 
in height to accommodate work up to 2 
in. Standard anvil is readily removed 
for use of special fixtures. Repeatability 
is 0.00002 in. 
J]. W. Dice Co., Englewood, N. J. 
T-11-1531 
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“C” Frame Press 


Fabricated steel frame 75-ton fixed 
base press is available in either flywheel 
or geared types with single speed or 
adjustable speed drive for either type. 

Long flanged slide with barrel type 
idjustment and and box type cast con- 
struction prevents way deflection and in- 
creases guiding to attain slide-to-bed 
parallelism. Manual slide adjustment is 
standard but air power adjustment is 
available as an extra. Two pneumatic 
counterbalances on slide are standard. 

Lubrication of the press shown is a 
press-driven cyclic type automatic oil 
system, although recirculating oil lubri- 
cation system also is available. 

Either flywheel or geared type presses 
are equipped with Minster combination 
air friction clutch and brake unit 
mounted on the crankshaft within the 
flywheel or main drive gear. Centralized 
press controls for both clutch and drive 
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are supplied. 


Standard stroke of slide is 4 in. with 


Automatic Blast Cleaner 


a maximum 8-in. stroke available. Single All operations of this Blastmaster 


speeds of 90 or 120 strokes per minute 
are standard for flywheel type presses 
and 40 strokes per minute for geared 
type. Bed area is 24x 36 in.; slide area 


is 18 x 24 in. 


This G1-75 is also available 


in the 
inclinable type. Other capacities of the 


barrel, including material handling, 
weighing, starting and stopping the ro- 
tation of the barrel, are carried on auto- 
matically. 

In a large operation with high vol- 
ume, several automatic Blastmaster bar- 
rels can be grouped in a line receiving 


Minster Series Gl presses are 110, 150 dirty castings from the shake-out by 


and 200 ton. 
The Minster Machine Co.., 


Minster 


way of a conveyor feeding the loading 
skip at each machine. 


Ohio. T-11-1532 The 12 cu ft Blastmaster barrel il- 











erence in 
die set: Standard 


makes th fference 





el . 


Stan the die set man says: 


DIE SET HANDLING 
FAST AND EASY! 


McVey-Design ends jamming and 
binding. — Now both four post and two 
post sets can be disassembled and assem- 
bled easily, quickly, safely . without 
hammering or prying. Even large sets 
can be handled by one man. 


Another big PLUS for ‘Standard’ — 
The McVey-Design is an exclusive ‘Stand- 
ard” feature. Other “Standard” engineer- 
ing firsts: constant-diameter, chrome- 
coated posts — full-bearing bushings — 
stress-relieved punch and die holders. 
Look to “Standard” for leadership. 


All these time and money-saving fea- 
tures are yours at prices competitive with 
ordinary die sets. 


MAIL FORM TODAY FOR 
FREE DEMONSTRATION 


Standard Die Set Manufacturers, Inc. 
1487 Elmwood Avenue 
Providence 7, R. |. 


At no obligation, please have your engineer demonstrate 
the new McVey-Design Standard Precision Post 





Name 
Title 
Company 


City State 


BRANCHES: New York * Philadelphia * Buffalo * Detroit * Grand Rapids * Indianapolis * Lovisville 
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lustrated is equipped with a Rotoblast 
wheel 1914 in. in diameter with 3-in. 
throwing vanes. A 15-hp motor drives 
the wheel which can throw 24,000 lb per 
hr of shot. 

All controls are electrical, while all 
phases of the cleaning cycle can be con- 
trolled manually by 
pushbuttons on the control board. 

The unit can be furnished in 6, 12, 18 
and 27-cu-ft sizes. 

Pangborn Corp., Hagerstown, Md, 


T-11-1541 


separately and 


Platen Type Belt Grinder 
High-speed 


finishing of outside diameters may be 


precision grinding and 


accomplished with the automatic rotary 
wet or dry abrasive belt grinder for OD 
grinding of 


ferrous and nonferrous 





Variable Speed 
PRECISION LATHES 


... any weed \NSTANTLY * 


* Spindle speeds changed at 100 r.p.m. per 
second. Built-in tachometer permits accu- 
rate selection of speeds from 200 to 1800 r.p.m. 
in direct drive—40 to 300 r.p.m.in back gear. 


(1) T-Handie Speed 
Selector 


(2) Micro- Switch Direction 


Control 


(3) Speed Change 


Mechanism 


(4) 2 H.P., Three Phase 


Motor 


(5) Belt-tension Adjust- 


ment 


(6) Multiple V-Belts 


This new lathe instantly meets every changing 
speed requirement in the tool room, or quickly 
sets and holds to any prescribed speed for 
production runs. 
Rugged, Heavy-duty Variable Speed Drive 
an oversized unit with double V-belts 
throughout that delivers positive full-power to 
the spindle. 
High Spindle Speeds—from 200 r.p.m. to 
1800 r.p.m. (direct drive), from 40 r.p.m. to 
300 r.p.m. in back gear. 
Instant and Automatic (power driven) 
Speed Selection—Only 9 seconds to change 
from low to high speeds in either direct drive or 
backgear. Speeds are changed automatically 
when T-handle is lifted or pushed into engage- 
ment 


Write for Catalog 


High Horsepower at All Speeds—Because 
the drive unit is oversized, it has larger belts 
which deliver maximum gripping power at all 
speeds. A2 H.P., three Phase motor recom- 
mended. 

Additional lathe features: Zero Precision ta- 
| an roller spindle bearings, 54 pitch gear box, 
avy cast pedestal, tool-room accuracy. 
tional accessories include hardened bed ways, 
LOO long taper key drive or 4” D1 Camlock 
spindles. 

Sheldon Precisian Variable Speed Drive Lathes 
are available in 11” or 13” Swing. Model 
WM.-56-P (Illustrated) less motor and switch, 
$1,944.00 F.O.B. Chicago. Other 10”, 11”, and 
13” Sheldon Precision Lathes from $832.00 up. 
Also 13” and 15” Sebastian Geared Head Lathes, 


Sheldon Milling Machines and Sheldon 
Shapers. 


SHELDON MACHINE CO. INC. 4229n. knox ave. + cHicago 41, itt, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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glass and 
other materials. It is designed to handle 


metals, plastics, ceramics, 


circular parts from 26 to 40 in. in diam, 
modified to 
diameter ranges. 


and can be meet other 
The self-contained motor-driven work- 
table 


either 34 or 3 rpm, with optional change 


rotates at standard speeds of 
gears for other rpm requirements. In- 
feed travel of the mechanism which car- 
ries rotating parts is adjustable with a 
minimum of 0.0016 ipm. 

An air-hydraulic reciprocating device, 
with 7-in. oscillation stroke, moves parts 
back and forth across the belt face to 
The table 
from 0 to 45 deg for 


angular grinding. 


distribute belt wear evenly. 
is adjustable 


An optional tampico brush attach- 


ment is provided tor applications re- 


quiring deburring. It can be swiveled 
to coincide with grinding angle of ma- 
chine table. 

Standard abrasive belt size is 8 x 107 
in., with belt speed available from 2000 
to 5000 sfpm. Capacity of coolant unit, 
equipped with 1%4-hp coolant pump, is 
100 gal. 

Engelberg Huller Co., 831 W. Fayette 
St., Syracuse 4, N. Y. T-11-1542 


Automatic Inspection Unit 
FW-400, an 


nondestructive inspection unit for non- 


Magnatest electronic 
magnetic rod, wire, tube and bar, auto- 
detects 


seams, overlapping, diameter changes. 


matically such conditions as 
inclusions, voids, concentrated porosity. 
metallurgical variation and splits. 

The unit itself is a series of instru- 
ments designed to cover the whole range 
of nonmagnetic materials in a range of 
diameters from 14,4 to 3 in. It is de- 
signed for either completely automatic, 
high-speed operation on production 
lines or hand operation in laboratories. 


A typical FW-400 unit can be operated 
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at production speeds in excess of 150 to 
300 fpm without an operator. It can be 
equipped with automatic signalling and 
recording devices, and works equally 
well on cut or continuous lengths. 
Either the absolute or differential types 
of test can be made. 

Three models of the FW-400 series 
units have been designed. Each one can 
be equipped with both types of coils in 
the full, range of sizes, the automatic 
features and all test frequencies. They 
include a vertical floor mount, which is 
best suited for permanent production 
facilities; a console, which accommo- 
dates several different units and is de- 
signed for the flexibility required in re- 
search facilities; and a table model, 
which is generally best suited for inter- 
mittent usage on a limited number of 
different materials or sizes. 

Magnaflux Corp., 7300 W Lawrence 
Ave., Chicago 31, Ill. T-11-1551 


Centerless Turning Unit 


Turnomat, a centerless turning ma- 
chine, employs a centerless bar turning 
technique and method which involves no 
centers, steady rests, box tools or bush- 
ings. 

With this unit, it is possible to turn 
unusual, intricate shapes, contours and 
tapers of infinite lengths in a single pass 
or one plunge cut. It handles easily all 
grades of steel, copper, brass, alumi- 
num, plastics or wood from largest bar 
stock diameter machine capacity to 
needle-point diameters. Workpieces can 


be precision turned to tolerances of + 
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Precision Ground 


SOLID CARBIDE TOOLS 






















Write today for your copy of the 
complete ATRAX CATALOG of 
Carbide Tools containing recom- 
mended applications and 
selection tables. 


THE ATRAX COMPANY 


Newington 11, Conn. 
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) For making Jigs, 
' fixtures, forming | 
dies, molds, models 
and 

rebuilding 
machinery 


—_—" : 
80°, STEEL —7 
20°, PLASTIC 


DEVCON makes 


f the original 


a precision form 
without shrinkage 
r distortion. DEVCON handles like 
modeling clay hardens to strong, 
tough, metallic piece in two hours. 

can be sawed, tapped or ground 
with metal-working tools. No heat or 
pressure is required — unaffected by 
most solvents, oils, and chemicals 





DEVCON saves money in repair- 


ing and rebuilding machinery, tanks 
and equipment large or small 
holes in castings can be filled 
worn pumps and valves built up for 
longer use. DEVCON 

bonds to itself, steel, 

iron, aluminum, brass, 

bronze, wood, porcelain 

and many other mate- 

rials 


DEVCON is available 
in four types — write for 
descriptive Bulletins 
Distributed nationally 
by leading industrial 
suppliers 


CHEMICAL DEVELOPMENT 
300 Endicott Street, Danvers, Mass. 





CORP. 
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0.0005 and finish, without tool 
chatter or tool marks. 

Units are built in three sizes: Models 
1000, 1750 and 3500, to handle maxi- 
mum round bar stock 
1144, 134 and 3% in. 
Larger production work models are en- 
gineered to special requirements. 

Turnomat Co., Inc., Dept. B C, Brock- 
ie. Ba T-11-1561 


high 


diameters of 
respectively. 


port, 
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Sander-Grinder 


This oscillating spindle sander- 
grinder utilizes abrasives on work spin- 
dles under It is pro- 


4 and 34 


diameter. 
vided with spindles 14, 34, 
in. in diameter. 


Arbors or drums carrying the 


34-in. 


abrasive 


sleeves can be changed easily. All ar- 


install 
main 


bors have taper-shanks which 
quickly into a taper-socket type 
spindle. 
Drums for abrasives over 34-in. diam- 
eter may remain permanently on the 
spindles. The complete arbor, drum and 
assembly can be installed, o 
interchanged with another size, in a 
few seconds. 
Boice-Crane Co., 


Toledo 6, Ohio. 


abrasive 


934 Central Ave., 
T-11-1562 


Work-Holding Tool 


Lightweight, 
parallels are easy to handle while pro- 
viding accuracy for holding operations 


Clamp-All 


heavy-duty 


on all types of machines. Individual 
parallels are finished to a tolerance of 
0.0002 in., and matched pairs can be 





DOUBLE 
CRANK 
PRESS 


THESE 


40-TON 
PRESSES 


take job after job in stride and give 
you top speed and uniform output 
on a variety of work. They stress 
simplicity in every detail to achieve 
quicker set-ups, easier changeovers 
and simpler operation. All are 
extra rugged, high precision units, 
made to withstand hard usage and 
assure long, satisfactory service. 
They are very moderately priced. 
Significant savings may result if you let our 


engineering staff assist you. There is 
no obligation. 





Rousselle Presses 
ore sold exclusively 
through leading 
machinery dealers. 


Choice of 
25 models 
in 5 to 
40-ton sizes. 


Monufacturers of Rousselle Presses 


SERVICE MACHINE CO. 


2310 WEST 78th STREET 


& CHICAGO 20, ILL. A: 


INDICATE A-11-156-2 
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WOLD DOWN DG al 
— 


Ci AMoDS.2 


used to hold odd-shaped and larger 
work. Special interchangeable jaws 
handle a wide range of workpieces, and 
will hold all nonmagnetic materials. 

There are six attachments: jaw for 
vertical holding of rounds or shapes; 
jaws for horizontal clamping of rounds 
or shapes; clamp which fulcrums on 
the lower hinge; hold-down clamps, 
developed with spring loaded feature. 
Holes in the clamps are verniered so 
that quick location and minimum lock- 
ing action is required. 

Capacity of the 14lb unit ranges 
from 0 to 12 in. The parallels are avail- 
able in matched pairs with a maximum 
opening of 65 in. 

Jerico, 4744 W Lake St., Chicago 44, 
Ll. T-11-1571 


Coolant Aerator 


Large Series #1000 Mel-O-Flo cool- 
ant aerators are used on 114 or 1-in. 
coolant lines on large machine tools. 

rhe unit connects directly to the cool- 
ant line and mixes atmospheric air with 
coolant, resulting in a nonsplash aerated 


LER hth eK ABI 


mixture that clings to work and tools. 
\ simple, self-cleaning mechanism 
purges the coolant aerator of chips and 
sludge whenever the coolant supply is 
interrupted. No compressed air line or 
special plumbing is necessary. 

Melard Mfg. Corp., 432 Austin PI., 
New York 55, N. ¥; T- 1l- 15 72 


Solvent Detergent 


Thorough cleaning ability is com- 
bined with safety factors in this clear 
solvent designed to remove grease, oil 


and smut from machinery where water 
cannot be used. The solvent detergent, 
Composition No. 117, may also be used 
to clean electrical equipment. It has a 
flash point of 185 deg, Cleveland open 
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can give you imm 
f carbide drills and reamers. 
the complete Whitman 
for Catalog 106! 


— 


“Make 1A of Gine Fools Since 1ES48& 


WHITMAN: BARNES 


DRILLS, REAMERS, COUNTERBORES, COUNTER SINKS, TOOL BITS, CARBIDE TOOLS, SPECIAL TOOLS 


40120 PLYMOUTH ROAD e« PLYMOUTH, MICHIGAN 


NEw YORE CHICAGO OS ANGELES 
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Chobert. Audomate Riveting! 


Latest brochure tells how the Chobert High-Speed Automatic Riveting 
System works — shows typical blind and open applications where Chobert 
Automatic Riveting can save you time and money 





= = 
MOTOROLA Ty— 
abinet assembly 








all clearly illustrated 
| and described. Types of rivets and their basic characteristics plus dia- 
grams are included 
Photographs showing Chobert, 
fastening system 




















the industry-approved high speed 
in applications covering a wide variety of Aviation, 
Transportation, Appliance, Architectural and other industrial and com- 
mercial uses will help you create new, efficient production shortcuts! 
Records show Chobert Automatic Riveting does the job faster, better and 




















HOTPOINT— 
ame plate attachment 




















for less money than previous methods used 





by many maior firms all over the world 





“8 
he Investigate the Chobert way to cut produc- 
NORTH AMERICAN 
AVIATION, INC.— 


speciahzed application 


tion costs—get your FREE copy of the 





Chobert Automatic Riveting brochure 
TODAY! 








by sending coupon 











HERE’s the coupon 
Please send your FREE 
Brochure about Chobert 


Aviation 
Deveropments inc. 



















































































Automatic Riveting | 
right away! 210 SOUTH VICTORY BOULEVARD + BURBANK, CALIFORNIA + 
NAME : 
TITLE COMPANY _ 

Pe 

ADDRESS ~ 
city ZONE STATE _ 
PRESENT PRODUCTS . 
SEND REPRESENTATIVE | SEND BROCHURE ONLY fs 

re RE Chali he eed Mag, USER LOR | ox <A 








. - -_ a 9 
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cup. Exposure tolerance rating is two 
and a half times greater than trichlo- 
rethylene and twenty times that of car- 
bon tetrachloride. 
117 is full 
strength, applied by brush, or immer- 
sion, or a nonatomizing spray. No rinse 
is necessary, and parts may be blown 
dry with compressed air. The material 
may be diluted with up to equal parts 
high flash petroleum distillate. 

Oakite Products, Inc., 158 Rector St., 
New York 6, N. Y. T-11-1581 


Composition No. used 





Dedenting-Deburring Unit 


Combination dedenting and deburr- 
ing machine removes the dent caused by 
cutoffs and burr, as well as chamfers o1 
faces both ends of a tube simultane- 
ously. 

Mechanically and hydraulically oper- 
ated, the unit has a tubing capacity of 
14 to 1 in. in diameter and 1% in. to 10 
ft in length at rates greater than 3000 


pieces per hour. By turning off the 





hydraulic dedenting system, it can me- 
chanically deburr tubing in excess of 
6000 pieces per hour. 

The machine can be quickly changed 
from one size tube to another by simple 
adjustment. Clamps are keyed to posi- 
tion and clamping pressure is easily ad- 
Movable head is quickly ad- 
justed by pushbutton control of worm 


justed. 


gear reducer. 


Bin-loaded 


parts are automatically 
fed to the clamping mechanism for 
work, then automatically ejected. Two 


14-hp variable speed drives with 8:1 
ratios power the spindles. 

Tubco Industries, Inc., 14211 Man- 
hattan, Oak Park, Mich. T-11-1582 


Eyelet Setting Tools 


Flexible, inexpensive tooling for pre- 
cision, high-quality eyelet rolling is 
provided by these eyelet setting tools. 
They are universally adaptable to any 
machine that has the required recipro- 
cating action. 

The eyelet setting tools come in a 
full range of sizes to set eyelets ranging 
from 3/64 to %-in. body diameter and 
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lengths from 1/16 to 7/16. One set of 
tools will set all lengths of eyelets in 
any diameter series. 

The set of tools consists of five parts: 
a set die, anvil, spindle, a compression 
spring, and an adjusting screw. Both 
set die and anvil assembly are a stand- 
ard 0.375-in. diameter. 
Santa Bar- 
bara Municipal Airport, Goleta, Calif. 

T-11-1591 


Circon Component Co., 


Brinell Microscope 


Maximum simplicity is combined 
with accuracy in reading Brinell im- 
pressions in this easy-to-use deep-read- 
ing Brinell microscope. Made of stain- 
less steel, it is compact, lightweight and 
strong, and comes ready to use. 


The lens has a 3-way construction and 








needs no adjustment to the eye. The 
microscope has a large opening in the 
side to utilize natural light. In addi- 
tion, it has a built-in battery-operated 
light for dark areas or to supplement 
natural light. 

King Tester Corp., 440-44 N. 13th 
St., Philadelphia 23, Pa. T-11-1592 


Die Casting Machine 


This 600-ton die casting machine is 


fast and easy to operate. 
Locking is strain gage 
tested; therefore, this full rated machine 


pressure 


will produce castings with minimum of 
flash. 

The hydraulic circuit includes mani- 
fold construction with all tubing over 
1 in. having flanged fittings welded to 
the tubes to reduce maintenance. 

A 30-hp motor drives two Vickers 
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pumps which deliver 99.7 gpm. This 
high pump capacity results in a fast 
cycling machine. 

A 200-gal hydrauli 
filter capacity is supplied, which is dou- 


reservoir and 


ble the pump output. This is provided 
to insure maximum pump life. 





Massive die plates are cut from solid 
steel blocks, so deflection is minimized 
and four large diameter high carbon 
steel tie bars add strength and resist 
stretching under locking pressure. Each 
tie bar is deep hole drilled and can be 
supplied with indicator rods and indi 





ADJUSTABLE FOR 
OSCILLATING FREQUENCY 
AND LENGTH OF STROKE 


Write 


CATALOG 
Power Pack 


trolytic proce 
OF KALAMAZOO 


“Good Machinery 
Since "82" 


Tool Grinder was designed primarily for 
use with the Anocut Electrolytic Grinding 
Process. It can also be used for 


tional grinding without the Ele« 


A controlled and precise method, the Elec 
ss removes stock electro-chem 


ically. It is not to be confused with electro 


- 


SPECIALLY DESIGNED 
FOR USE WITH 


NEW ANOCUT 
ELECTROLYTIC 


GRINDING PROCESS 


+» CUTS DIAMOND WHEEL COSTS 
* GRINDS FASTER 
+ SOON PAYS FOR ITSELF 


ELECTROLYTIC 











OSCILLATING CARBIDE TOOL GRINDER 


The New Hammond Oscillating Carbide 


spark or electro-arc methods. It reduces 
diamond wheel consumption 80 to 90° 


Outstanding feature is the precision, dy 


conven namically balanced, OSCILLATING spin 
trolytic dle 


with variable oscillations per minute 
and variable length of stroke. The operator 
no longer oscillates the tool the wheel 
does the work, with greater speed, smooth 


ness, accuracy, and less physical effort 


Kemman’ Machersre Luclders 


1661 DOUGLAS AVE. © KALAMAZOO, MICHIGAN 
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Dependable is the word for 


uthman 
Gusher 


Coolant Pumps 


Designed simply, with fewer moving 














parts to wear, Gusher Pumps are the last 
word in dependability. Pre-lubricated 
heavy-duty ball bearings require no fur- 
ther attention. There is no priming or 
packing necessary. Your Gusher pumps 
give you instant coolant flow from the 
moment the machine is started. Specify 
Ruthman Gusher Coolant Pumps. 





; 
| pee ge q 
wa art ae TD | 


Illustrated is a Model VH-6 WP Hammond 
Abrasive Belt Grinder equipped with a Ruth- 
man Gusher Coolant Pump. 


THE RUTHMAN\» MACHINERY CO. 


1810 Reading Road Cincinnati, Ohio 


es n 





cators for even distribution of locking 
pressure load. 

The universal, automatic timing con- 
trol panel provides all desired cycles 
and assures uniform high quality cast- 
ings. This main electric panel is remoted 
from machine, so electrical controls are 
separated from vibration of the machine. 
Pushbuttons necessary for setup and 
operation are located within easy reach 
of the operator. 

Size of die plates (vertical and hori- 
zontal) is 461% x 46 in.; space between 
tie bars (vertical and horizontal) is 
28 x 28 in.; die thickness (max and min) 
ranges from 30 in. max to 10 in. min.; 
die opening is from 8 to 15 in.; tie bar 
diameter is 5 in.; thickness of platens 
is 7%4 in.; the 30-hp motor has speed 
of 1200 rpm. 

Cleveland Automatic Machine Co., 
Cincinnati 12, Ohio. T-11-1601 
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ONE Drill Grinder 
Sharpens ALL Drills 


@ 90° to 140° Included Angle 

@ Ys" to 22” Diameter 

@ 2-3-4 Flutes 

@ Without Chucks or Collets 
STERLING 


Write for complete 
” 
Model “DV information on the STERLING 


Variable Angle Model DV" Drill Grinder 
DRILL GRINDER 





This Tool & Cutter Grinder has 
BIG CAPACITY 


(11” swing—14" between centers) 


At LESS Cost 


Sterling Model “RK-2" provides more 
capacity at half the cost of a Universal 
Grinder. Write for details. 


McDONOUGH MFC. CO. 


1517 GALLOWAY ¢ EAU CLAIRE, WISCONSIN 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-160-2 





Heavy-Duty Grinder 


This heavy-duty machine, designed 
particularly for grinding long members. 
will grind either straight surfaces or 
long-curve irregular surfaces to tem- 
plate contours. It is basically a travel- 
ing wheel type with the work remaining 
stationary. Drive construction is such 
that there is a smooth flow of power in 
varying speeds up to 100 fpm. 

A vertically movable spindle is 
mounted on the grinding column which 
can be moved by means of a compound 
saddle, a distance of 24 in. toward ot 
away from the work. The saddle is 
provided with automatic “in” and “out” 
cross feed and also with automatic 
vertical adjustment of approximately 


(204702) 
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18-in. The spindle is mounted to ro- . 46 3 
tate in the vertical plane and jis ar- Wilson Tukon 
ranged so that grinding can be per- 
formed either on the periphery of the M ba d T t 
wheel or the face of a cup. The spindle icro ar ness es ers 
is driven with a 30-hp motor at 1200 
rpm 

Any length of bed can be used. The 
one illustrated is 30 ft long with 22 ft 
of working travel. Provisions are made 
in a permanent installation for tying 
the worktable and the base together in 
order to incorporate suitable coolant 


Swe) UNEXCELLED | 
he pine for testing 
Grinding Attachment fine parts... 


Angles of slots too small to permit the 


ve of standard see grinding wheels | TMV 9 WM MOT aL) 
may be ground with this high-speed at- 
tachment for use with surface grinders. 


es }§=6NON-METALLIC 
ls] 


' 


lots and similar surfaces. 
It provides spindle speed up to 14.000 
rpm. The attachment also is used for 


Model LR 


Floor model for Micro and 
Macro Hardness Testing. 


WILSON “‘TUKON”’ Micro Hardness 
Testers meet every fine test require- 


ment. These precision instruments are 
invaluable in the proper testing of fine 
precision parts, fine wire, thin metal, 
shallow superficially hardened sur- 
faces, jewels, plastics, glass, etc. 
WILSON “‘TUKON”’ testers operate with 
both Knoop and 136 degree Diamond 
Pyramid Indenters. 


grinding small radii and small contours 


in die blocks or other parts. Consult with WILSON Engineers on 


It may be easily and quickly mounted your hardness testing problem Floor model for Micro 
on the surface grinder spindle. Belt : Hardness Testing only. 
tension is adjusted through use of an Experienced WILSON Engineers will be _ Electrically operated ) 


eccentric bushing. glad to help you select the proper 
model for your particular requirement. 
This choice depends on the type and 
thickness of work to be tested, range 

. of loads and other hardness testing 
Jig Borer equipment available. 


Boyar-Schultz Corp., 2000 S. 25th 


Ave., Broadview, Ill T-11-1612 


Three distinct systems of co-ordinate ae 
measurements are incorporated in the Write for Booklet DH-328 on WILSON “TUKON” 

i : : i ama Micro Hardness Testers. Ask for DH-325 on 
Omega jig borer. Its 20 x 32-in. hand- 


Hard Test Model MO 
. WILSON “ROCK WELL” Hardness Testers. : . : 
scraped table is equipped with trays for Table model for Micro 


: 5 oa Hardness Testing only. 
utilizing dial indicators and ultrapre- WILSON “ROCKWELL”... (Mechanically operated. 


Also available in floor 


cision end measuring rods. In addition the world’s standard of hardness accuracy model) 


to the trays, the machine has hardened 
and ground screws accurate to + 0.0004 


in. in the total table travel of 15 x 20 in. acco Wilson Mechanical Instrument Division 


For advanced type co-ordinate measure- 
ment, there is available at additional N. AMERICAN CHAIN & CABLE 
cost, an optical system equipped with - —————— 
projection type veiwing screens which ey) 230-H Park Avenue, New York 17, N. Y. 
permits direct reading to 0.0001 in. and 





a 
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2 PRESSES ... 1 PROGRESSIVE DIE... 1 STIPPLING DIE... 
ENGINEERING INGENUITY... SPECIAL MACHINERY... SPECIAL 
ELECTRICAL COMPONENTS... 


yeosdlice 
“AUTOMATION 


an over-all accuracy of 0.0002 in. in the 
total table travel. 

The Omega jig borer has 16 spindle 
speeds from 35-1500 rpm. It has a 
quick-acting, nose type, tool changing 
device. Maximum distance from spindle 
nose to table top is 20 in. 

Power for the jig borer is provided 
by a 114-2 hp, 2-speed motor. 

Distributed by Amitool Co., 629 Main 
St., Westbury, L. I., N. Y. T-11-1621 


Here's true automation — 100% automatic production, 100% B. Jahn . . ‘ 
built, that transforms .025” aluminum into aeaiee meter components Loading-Unloading Unit 
3%” in diameter — each with 720 teeth .009” deep — without human Automatic load-unload mechanism is 
hands, human error! designed to operate between a metal- 
Equipped with B. Jahn progressive die, one 60 ton press was linked by finishing machine and a monorail con- 
a chain drive to a 45 ton press incorporating a stippling die. veyor, to handle work racks on the same 
time cycle as the finishing machine. 
The loader is designed to shuttle on 
a pair of rails between the metal-finish- 
ing machine and the monorail, with 


Progressive die, ground all over to guarantee 

greater accuracy, longer service, less downtime, 

pierces and blanks intricate discs. 

Conveyor system feeds disc into air-operated vacu- 

um arm that positions piece in B. Jahn stippling die. 

Another arm removes stippled piece and places it 

on stacking unit. 

Completed discs, at the rate of 30 per minute, are 

automatically stacked and spaced on spindle. 
Here’s true AUTOMATION, true 
production economy! 





Get Full Details On This 
Astounding “No Hands 


..- No Delay ... No 
Error” Automation Ap- 
plication — Send Today 
for the Big New B. Jahn 
Brochure. ¢ 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-162 
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rails vither on the floor or im an over- 
head position. At the top of the loader 
are two double stations, one for loading bi gs 
and one for unloading. All control df in 
- 0 
mechanisms and drive units for the Some ge ' 
loader—including gearmotor, electrical bou 
6 a 

devices, chains and sprockets—are lo- fo ad 

cated for accessibility. Location of the : 

; w , ing 
loader with reference to the finishing HATS Metal Clean 
machine can be side, end, up or down THE FASTEST 
yosition. WHAT'S 
cc Winkle-Munning Co.. WAY TO THE MOST 


Church St., Matawan, N. J. T-11-1631 CLEAN METAL? 
ECONOMICAL 


Rivet Spinner = See pagel! J WAY? 
—— 


Noiseless spinning riveter head is de- 
signed for special production line auto- 
matic setups. Adapted from high-speed 
standard floor and bench model rivet 


— Shan | ae ee 
FREE Booklet 
on Metal Cleaning 


answers many questions that mean better production, 


more profit for you. Just look at the table of contents: 

Tank cleaning methods Machine cleaning methods 

Electrocleaning steel Paint stripping 

Electrocieaning nonferrous metals Steam-detergent cleaning 

Pickling, deoxidizing, bright dipping Barrel finishing, burnishing 

Applying iron phesphate coatings Better cleaning in hard water 
in preparation for painting areas 

Applying zine phosphate coatings Treating wash water in paint 
: ; spray booths 

Cleaning, removing rust and 

conditioning for painting Rust prevention 


in one operation Machining and grinding 


FRE Write for your copy of this 44 page 


illustrated booklet. 


the spinner itself motor driven. It offers 
flexibility, simplicity of mounting in a CLEAN, 


vt Technical Service Representatives in 

variety ot applications. Rivet capacity Principal Cities of U.S. & Canada 

is to 54¢ in. Spindle travel is 34 in, ad- OAKI | E Export Division Cable Address: Ookite 

justable downward. re ; a 
High Speed Hammer Co., 500 Norton — wee — 


St.. Rochester 21, N. Y. T-11-1632 


Conveyor Lubricators 


An improved “100 Series” conveyor “Some 8 
lubricator is designed with a completely 
enclosed nonporous aluminum housing. a 
Crown filters and regulators are stand- 
ard equipment in the unit. Redesigned 
trip-mechanism actuates a hunt valve 
through a cam. There are no complica- 
tions if the chain backs up, because —— ‘. 
provision has been made for easy “put- aporsss— -- 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-163 
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in” and “take-out” of service. 

Three types of oil lubricators are in- 
cluded in the series: those for trolleys 
and chains; for the bearings on slat type 
conveyors; and those for hot zone ap- 
plications. 

J. N. Fauver Co.. Inc. 51 W. Hancock. 
Detroit 1, Mich. T-11-1641 


Air-Powered Screwdriver 


Dulcetone 


air-powered screwdriver, 
designed to reduce noise level and les- 
sen operator fatigue in assembly opera- 
tions, runs with a quiet exhaust, con- 
trolled by an exhaust system that per- 
mits tool to run at full rated speed and 
power. The specially designed exhaust 
adds neither excess weight nor bulk. 
The tool is powered by a lightweight, 


high-speed standard Aro 000 series 
motor. 

Models 7500-B and 7501-B can be 
reversed instantly in operation, without 
need of releasing lever throttle. Button 
can be locked for reverse rotation if 
desired. Adjustable-clutch models can 
be preset to correct torque require- 
ments. Clutch jaws automatically dis- 
engage when screw is set to desired 
The tool can be easily con- 
verted to nutsetter 


tension. 


Nominal capacity of the screwdrivers 
is No. 8 free running nuts and machine 
screws. Speed is 1800 rpm 

(ro Equipment Corp.. Bryan, Ohio. 


T-11-1642 
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Industrial Controls 


Line of “package” industrial controls, 
provides automatic monitoring and con- 
trol of almost any chemical or mechan- 
ical condition that can be measured elec- 
trically. Sensitivities begin with zero to 
5 microamperes or zero to 5 millivolts. 
Normally the units operate on direct 
current, but may be adapted easily to 
ac in most cases. 

Depending on the circuitry, the units 
will initiate desired control action when 
either an increasing or a decreasing 
signal reaches a present point. Units 
also are available with both high and 
low limits. The controls are of the in- 
dicating type, calibrated in whatever 
units are applicable. Control accuracy 
is held to within 2 percent of dial set- 
tings. 

Either on-and-off or locking (shut- 


off) control action may be selected on 
most units. Controls are available in 
either single or multiple meter models 
depending on whether one or several 
signals must be monitored to provide 
complete control. 
Tipp Mfg. Co., Tipp City, Ohio. 
T-11-1643 
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Traverse and Feed Panels 


Three series of subplate mounted 
traverse and feel panels for control of 
industrial oil-hydraulic systems may be 
applied to a variety of machine tool 
and production equipment. 

Designated CPP, CPN and CPD, they 
are available in a broad selection of 
models and are designed for use with 

Maximum 
pressure is 


°4-in. nominal pipe size. 
recommended 
1000 psi. 
Conventional or differential cylinder 
traverse action models are available. 
Differential models are used with cylin- 


operating 


ders having a rod area equal to ap- 
proximately one-half the piston area for 
obtaining fast traverse rates with small- 
er pumps. All models are available in 
inverted designs and either open or 
closed center main valve spools. 


Two locking type dials in the flow 
control valve permit independent selec- 
tion of both fine and coarse feed rates. 
Adjustment of both rates is infinitely 
adjustable within the specified range 
and can be made during actual feeding 
operation. 


Transition from advance 


rapid 





ecocond:e! iz 


, First and second sections 
‘¢ may be operated indi- 


480 parts/nour 
656 stations 
90 operations > 


Automatic delivery of 
parts to unloading con- 
veyor (not shown) after 
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through the successive steps from coarse 
feed to dwell, is handled automatically 
within the panel. There are no blind or 
dead spots between phases. Phases can 
be initiated by manual, mechanical, 
electrical or hydraulic actuation of the 
main spool. 

Vickers Inc., Box 302, Detroit 32, 
Mich. T-11-1651 
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Copying Lathe 
Carbide Toolholder 


Designed for economical work, this 
copying lathe carbide toolholder can be 
used in machining any alloy including 
stainless, 52-100, K Monel, etc. at over 
600 fpm holding size and finish and 
with excellent tool life. It also can be 
used in machining mild stee!s at 1-in. 
depth of cut at 400 sfm—0.020 feed. 
The holder can plunge machine 1% in. 
deep at 30 deg and on the same part 
face out on a flange all in one opera- 


tion. Neutral or positive rake permits 
faster metal removal with the same or 
less hp than with conventional tools. 
Infinitely adjustable, on-the-job carbide 
faced chip breaker assures positive ac- 
tion at any speed or feed. Solid carbide, 
triangular, 31% in. long toolbits used in 
the holder are available in all grades. 

They can be furnished with any nose 
radius and any lead angle, positive or 
negative, to satisfy a variety of machin- 
ing and finish requirements. 

Everede Tool Co., 2000 N. Parkside 
Ave., Chicago, III. T-11-1652 


Gap Press 


Piping and wiring of all air, lubrica 
tion and electrical components are 
totally enclosed in this gap press. Gears, 
flywheel, clutch and all other moving 
parts also are fully enclosed. 

Die space area is well lighted for 
working convenience and there are re- 
ceptacles and pockets for safety blocks 
to prevent the press from operating 
while men are working in danger areas. 
Service outlets of 440 and 110 volts 


provide power for portable electric 


165 





“MISTREATED 


MASS 


PRODUCTION 


MANIAC” 


GODDARD & GODDARD COMPANY 


a the inserted blade carbide tipped milling cutter. 
Here's a tool that really outperforms ordinary milling 
cutters when it’s used right. It makes possible increased 
production with more pieces per grind and better finishes 
at lower cost. 


Economical milling with carbides requires careful 
tool engineering. This has been recognized for many 
years at Go & Go. Failure to do so has soured many a 
carbide application. 


Go & Go produces a complete line of inserted blade 
carbide milling cutters including tools designed for 
specific jobs (specials). We think they're the finest you 
can buy because sound engineering comes with these 
cutters. If your application isn't right for them, we'll tell 
you so. And we'll tell you how to make it right. 


For specifications on a really complete line of 
inserted blade carbide milling cutters, ask for Catalog 
“F’. Or better still, consult the Go & Go engineering 
sales representative in your area. 


DETROIT 23. MICHIGAN 


Engineering and producing tools that Go & Go since 1917 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-166 
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service tools while a self-contained air 
supply system provides air-powered 
service outlets. An electric indicator 
shows exact position of the ram at any 
point in the stroke. 

Lubrication system is automatic with 
all gears totally enclosed and running 
in oil. 

A central lifting hook simplifies set- 
ting and moving the press. 

Electrical control system includes 
extra outlets and cams for tying press 
into automatic lines and for automat- 
ically operating ejector type dies. 

Verson Allsteel Press Co., 9300 S 
Kenwood Ave., Chicago, Il. 

T-11-1661 


Thickness Gage 


A low-cost gaging device called Eva 
gauge, is designed to provide thickness 
readings on metal, plastic or rubber 
sheets, paper and other materials. 

This easy-to-use indicator is mounted 
on a steel arm anchored to a rigid steel 
foundation on the underside of the 18 x 
18-in. table. In performance, the dial 
indicator operates against a 3-in. round 
steel anvil in the table and furnishes a 
reading gage by thousandths from 0.000 
to 1.000 in. Throat capacity is 10 in. 

American Evatype Corp., P. O. Box 
23 Z. Deerfield, Il. T-11-1662 


Engineer 





Rotary Hopper Feeder 


Standard rotary type hopper for auto- 
matically feeding clinch nuts is avail- 
able in two basic hopper sizes: 18 and 
24 in., equipped with either gravity or 
power feed. One or two tracks can be 
used on the smaller hopper and up to 
four tracks can be used on the larger. 
Rated output per track ranges from 150 
to 250 pieces per minute. 

Feeding system operates on a fully en- 


closed, continuous duty motor, equipped 


COURTESY KENT-MOORE, JACKSON, MICHIGAN 


GET A DIVORCE! 


Divorce yourself entirely from the restrictions imposed by costly custom tooling, and 
start a new era of low-cost tooling with Wilton MilOmatic air powered hydraulic vises. 
MilOmatics provide fully automatic work holding on any milling machine. Low cost 
specially shaped jaw inserts cut tooling time from days to hours, cut loading time 80%, 
increase production, and give you money saving automation at minimum investment. 


ATTACH THIS AD TO YOUR LETTERHEAD FOR FREE 
DEMONSTRATION OR LITERATURE! 


WILTON, 100: wes. co., inc. 


TE-11 SCHILLER PARK, ILLINOIS 


Sold By Leading Distributors The World Over 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-167-1 





DEKA-BORE Model A-2 


with a slip clutch for overloads. The 

hopper has a three-point mounting for 

easy installation on rough or uneven 

surtaces. 

Clinch nut feeders are available as a ; 

complete system with hopper, track and OFFSET BORING HEA a 
gravity feed, or hopper and tracks with j 
power feed. Specially designed dies for repeats to 


use with feeder can also be furnished. 
Feedmatic-Detroit, Inc., 26901 W. 7 oO OT’ 
Mile Rd., Detroit 19, Mich. T-11-1671 j : ia 


in 30 seconds 


. . . * ’ DEKA-BORE (and only DEKA-BORE) can” 
Induction Heating Unit Sai ‘ be adjusted in fractions of 1/10,000" 


This production fixture is used to r on the full diameter as easily as reading 
braze metal assemblies without the use x 1/16" on a steel rule. NOT A VERNIER 
of fi by induction heating under a a O8 SCROU ADJUSTMENT. Com be eat 
of Hux, D ‘ ating : ag brated in increments of .00005 on radii 
or .0001 on diameter as easily as pick- 


< ; ing up .002 on a conventional microme- 
process leaves a smooth fillet that re- 4 ve : P ter dial. 


quires no cleaning. oe ; 100% GUARANTEED! 
Combining induction heating, which 


provides rapid localized heating, and a — a se PRECISION TOOL & MFG C0 OF itt. 
controlled atmosphere, this unit can hs) 1305 Seuth Loramie Cicero 50, ttaete . TE-11 
Gentiemen: Please send me 





controlled atmosphere. Joints produced 
with this unit are uniformly sound. The 


successfully join copper alloys, steel 


and stainless-steel assemblies on a pro- [J] Name of nearest DEKA-BORE distributor, who will arrange | 


free demonstration. 
}] Free literature and prices. 
operated from a single induction heat- NAME TITLE 
mail coupon now for free FIRM "4 
r ADDRESS / 
P ° emonstration or literature / 
to the work coils through coaxial leads. city ZONE cee STATE ccc,” 
Proper atmosphere is obtained by di- a“ 


FOR FURTHER INFORMATION, USE READER SERVICE CAKD; INUILAIE A-11 167-2 


duction basis. Three work stations are { 








ing unit. High-frequency current is fed 
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WENDT-SONIS tools cut 


fast and clean... stay sharp 


\§ > — 
Micro-photograph, 100 diameters, shows how \ 


Flo-Finish (left) eliminates grinding marks 

on Wendt-Sonis tools. Actually 30°, smoother 
— by profilometer readings — than normal 
ground finish (right). : 


= — 
be 


ol 


With 30°/, smoother finish on tools, chips 
flow out of the flutes quickly and smoothly. 
On drills, for example, carbide tips are 
carefully blended to the contour of the 
flutes — tools are then given Flo-Finish 

after polishing. 


teas ie 2 
Sighs cut fast, provide a good finish and stay 
sharp — thanks to 30%, smoother Flo-Finish. 
When it comes to reaming, you can't beat 
Wendt-Sonis on smoothness, or toughness! 


Z > = 


30°, smoother Flo-Finish is furnished 

on a// Wendt-Sonis round tools at no extra 
cost. So Wendt-Sonis end mills too are 
smooth . . . and tough! 


- 4 Vij, 
SEND FOR FREE 94-PAGE CATALOG No. 55 oe 
ADDRESS DEPT. TE-1156 ‘te <= 


WENDT-SONIS COMPANY 


Hasnibal, Missouri-© Rogers, tArkaige \ eS 


FOR FURTHER INFORMATION, USE READER SERVICE “CARD INDICATE A-11-168 
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recting a continuous flow of purified gas 
controlled by flow meters it each of the 
three work stations. Glass bells into 
which the gas flows are counterweighted 
to move freely on the posts to facilitate 
the handling of the work. In the illustra- 
tion, the bell on the left is in a loading 
position and the bell on the right in a 
heating position. Heating cycle is auto 
matically controlled at each station 
Lepel High Frequenc y Laboratories 
Inc., 55th St. and 37th Ave., Woodside, 
N. ¥ T-11-1681 


Radius Dresser 


Abrasive wheel Somerset Jr. radius 
dresser, accurate to 0.0002 in.. was de 
signed lor bench surface grinders 
Simple to operate, it shapes and dresses 
grinding wheel radii, either « 
convex or combinations 


though smaller in size than c¢ 


units, it performs the same dressing 
operations.as larger mode 

Any thickness wheel up to and in 
cluding '% in. thick can be dressed. 
There is no need to remove the guard as 
the wheel is dressed from below so that 
the operation is open and easy to see. 
Stop pins allow complete adjustment 
from 90 through 180 deg. The diamond 
dressing point is simply set by measur- 
ing with a micrometer from top of meas- 
uring hood to bottom of dresser arm. 

Somerset Tool Co., Virginia St., Hill- 


side, N. J. T-11-1682 
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. Indicators—Booklet contains data on long range dial indicators. 
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me 


orderi (Page 13) 
Radial Drilis—Bulletin 315 contains operational data on American Hole 

Wizard Radia) Drills. (Page 12) 
(Page 179) 
Band Saws-—No. 8 Marvel Band Saw described in catalog. (Page 181) 
Cutting Tools—Catalog “Carbide Tools” contains recommended applications 

and selected tables. (Page 155) 
Riveting—Brochure contains data on Chobert Automatic ar 158 
(Page 158) 
Special Machines—Barnes six-point coordinated engineering and 

services described in brochure. (Page 52-53) 
Gears—576-page catalog lists new products, new models and 50 pages of 

simplified Engineering Data for power transmission. (Page 277) 
Materials—Booklet contains data on low-temperature melting —— 204) 
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Plastic Steel—Bulletins describe 4 types of Devcon Plastic Steel. (Pane 156) 
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(Page 32-33) 


Presses—Catalog contains operational data on Clearing O.B.L’s. (Page 70) 
Broaching—Bulletin VC-55 contains information on Colonial one-way 
surface broacher. (Page 227) 
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High Speed Steel—Crucible Publication Catalog contains helpful hints on 
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Accessories—Danly bolster plate accessories described in catalog. (Page 291) 
Press Feeds—Full-scale templates on all Dickerman Hitch Feeds, Die Feeds 
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Cutting Tools—Eclipse counterbores described in Catalog No. 51. 
. (Page 175) 
Diamonds—Booklet tells how diamond abrasives assure better metall- 
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Inspection—Booklet describes EMscales and their engineering ” wag oo z 
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applications on Erickson Too ( 
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2604-DS-2611. (Page 294) 
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Plug Gages—Catalog contains data on taperlock plug gage handles and 
blanks. (Page 250) 


. Cutter Grinder—Manual 64F contains operational data on Ingersoll cutter 
grinder. 


(Page 225) 





READER 
SERVICE 
CARD 





(Mark Key Number of trade literature, tools or advertisements) 








TRADE LITERATURE TOOLS OF TODAY 


TT 











Tm 











T— 











Tt 











POSITION 





in this issue cf THE 


TOOL ENGINEER. 
Nopostage needed. 


BUSINESS 





Check 
One 


Please [7 Firm Address 
C1] Home Address 


|sreeer 








CITY 








THE TOOL ENGINEER'S 


ervice Aisi 


TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


—_—--- 








Literature 
Number 
A-11-162 
A-11-263 
A-11-290 
A-11-72 
A-11-214-1 
A-11-298-3 
A-11-234 
A-11-203 
A-11-178-1 


A-11-45 
A-11-278-3 


A-11-163 


A-11-281 
A-11-249 


A-11-246 
A-11-257 
A-11-143 
A-11-149 
A-11-177 
A~-11-308 
A-11-194 
A-11-61 


A-11-189-2 


A-11-48 

A-11-322 
A-11-199 
A-11-168 
A-11-157 





COMPANY DESCRIPTION 
Special Machines—Brochure “No Hands .. . No Delay . . . No Error” 
contains application for automation. _ (Page 162) 
Kearney & Trecker Corp. ............ Machine Tools—44-ton, 5-spindle Tripiex machine described in Data 
Sheet No. 1062. (Page 263) 
Cutting Tools—Bulletin 301 describes Kendex button tools with turn-over 
throw-away (Page 
Krueger- Special 


Louis Levin & Son, Inc. .............. Drill Presses—Catalog M. describes line of micro-drilling equipment, collets, 
peteeupes Seed sas tools. (Page 214) 
F. J. Littell Machine Co. Special Machines— B-10 contains data on hydraulic driven teeding 
and straightening machines. (Page 298) 
Metal Carbides Corp. .......-++.++.-- Carbide Tools—Catalog 56-G contains data on re-working cutters to first 
class condition. a 
Nelco Tool Coa., Inc. .......0se000ceees Ne ee ee eee eee 3 
New York Twist Drill Co., Inc. ee Te ee ne ee ee 


Niagara Machine & Tool Works Presses—Bulletin 89 D contains data on Niagara Press Brakes. (Pages Pat} 

Northwestern Tool & Eng. Co. ....... Set-Up ee ee ee ae 
block & clamp sets and punch press sets. (P 

Oakite Products, Inc. got" eens data in “Some Good Things to ro v About 

y, Ete BO Ee een ee —s Cutters—OK’s new multidiam tool book now available. ana 281) 

Ortman-Miller Machine Co. Cy - 


Pines ineering Co., Inc. .......... Bending 
Engineering  o . , 
The Producto Machine Co. Die Data—Catalog No. 11 and Die Set Digest give tips for designers, builders 
and users of dies. (Page 257) 
Reed Rolled Thread Die Co. .......... ee om ae oe 
attachmen’ (Page 143) 
Punches and Dies—Cetalog 105 contains data on Ring standard 
and dies. (Page 149) 
Tool Control Boards—Seibert control system described in oe aD 
age 
Lathes—-Bulletin Q-56-C contains operational data on Models LQ and AQ 
automatic lathes. (Page 308) 
Electric Furnaces—Catalog G-47 describes Sentry electric furnaces. bo 


(Page 
Sundstrand Machine Tool Co. ........ Machine Tools—Booklet contains data on automatic multi-cycle tracer 
control for Sundstrand Automatic Lathes. (Pages 60-61) 
Twentieth Century Mfg. Co. .......... Cu Tools—New selective catalog on cutting tools available. (Page 189) 
U. S. Tool Co.. Inc. Special Machines—Bulletin 15-T contains specifications for U. 
Slide Machines. freee 
Vlier Engineering, Inc. — Vlier Catalog shows applications for Vlier’s wens = 
age 
Waldes Kohinoor, Inc. Special "Tools—Waldes Truare Grooving Tool described in ees — 
~? 
Wendt-Sonis Co. Cutting Tools—Catalog No. 55 describes Wendt-Sonis cutting tools. oni 


(Page 
Whitman & Barnes Cutting Tools—-Whitman & Barnes line described in Catalog 106. (Page 157) 
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ANGLgear 


‘Ti aale)i-) 
fotol eal ol- (ot! 
positive 
90° drive 


There's an ANGLgear to 

solve almost any 90° power 
take-off problem on either manual 
or power operated equipment. 


In the application illustrated 
two ANGLgears provide a sim- 
ple, compact, positive 90° drive. 
Because of its optional mount- 
ing features, ANGLgear was 
easy to design into this appli- 
cation. 


ANGLgear combines light 
weight with high capacity. 
Model R-320, for instance, 
weighs only 2.2 Ib., yet will 
transmit a torque of 1500 Ib. in. 


ANGLgear has no_ exposed 
working parts. Its hardened 
bevel gears and antifriction 
bearings are completely en- 
closed, permanently lubricated. 
This assures virtually mainte- 
nance-free service. 
Standardized ANGL gear — al- 
ways less costly than custom- 
made drives — is available im- 
mediately from stock in 3 sizes, 
with 1-1 or 2-1 gear ratios and 
2- or 3-way shafting. See our 
data in Sweet’s Product Design 
File; then contact your local 
distributor or write us. 


® 

AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 


INDICATE A-11-171-1 
November 1956 





Hot-Stamping Machine 


Phenolic printed-circuit plates are 
marked in color with circuit identifica- 
tion or assembly numbers by this Mode} 
No. 9AS hot-stamping press which has 
a preset counter for any number up to 
1000. The automatically 
counts, marks and ejects circuit plates. 

Speed is 3600 marked plates per hour. 
Control is by means of a hand latch for 


machine 


continuous or intermittent operation 
The magazine has a friction drive and 
the ejector is of force feed type. 

In operation, the plates to be marked 
are placed in a magazine, the counter 
set for that number and the hand latch 
release pressed. Marked plates are 
ejected into another magazine. The 
pneumatic feeding unit is electrically 
operated from the ram 

The Acromark Co., 607 Morrell St.. 
Elizabeth, N. J. T-11-1711 


Indexing Table 


\ 26-in. heavy-duty air-operated rotary 
indexing table, designated The Pitt. 
handles loads up to 500 Ib. It is de- 
signed to avoid any chance of overindex- 
ing. An adjustable hydraulic control 
assures cushioned stops under all load 
conditions. A splash oiling system of 
lubricating permits all hardened moving 
parts to be fitted to tolerances providing 
0.0005. 

Setup work is simplified by a double 
solenoid valve equipped with pushbut- 


indexing accuracy of 


1DE, 
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BLANKS | 


AVAILABLE 
FROM STOCK 


Drill Blanks 
up to %” +.0000”, —.0003” 
over 4%” +.0000”, —.0005” 


Reamer Blanks 
up to %” +.0002”, —.0000” 
over %” +.0005”, —.0000” 


e Fractional Sizes 6” thru 1” 

© Wire Gage Sizes #1 thru #80 
e Letter Sizes A thru Z 

e Complete Sets 

Any size from .0135” thru 1.0090"! 


INC. 


& 


LAVALLEE 


“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-11-171-2 
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tons for rapid change-over from auto- 

matic to manual operation. Operating 

pressures range from 75 to 100 lb. Tables 

are available with from 6 to 18 stations. 
Pitt Industries, Carnegie, Pa. 


T-11-172 


Centerless Grinder 


Type 614 centerless grinding ma- 
chine, designed to use abrasive belts as 
cutting and feeding media, will handle 
long bars and tubes up to 4-in. diameter 
using power-driven fixtures. Belt speed 
is 3500 fpm. Grinding belt is 6 x 168 
in.; the feed belt is 6x 47 in. The con- 
tact wheel is 16-in. diam with 6-in. face. 





For heavy stock removal requiring 
several passes, a traverse reversing de- 
vice is used which permits grinding of 
the workpiece in both directions of 
traverse. This device, which may be 
operated manually or automatically, 
permits reverse of traverse direction so 
that as many passes as may be necessary 
can be obtained without rehandling the 
work. 

Production Machine Co., Greenfield, 
Mass. T-11-1722 





USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





— SOLID TUNGSTEN Milling Machine 
, DRILL iG BUSHING ~ eet atiaruadinn ss ceadontan 


a heavy size dovetail guide for clamping 





it to the column and to permit clamping 
of two arbor supports. It also is fitted 

BUY ACME CARBIDE BUSHINGS ove with a holder for the coolant pipe. 

The unit is designed to provide un- 
usually sturdy construction and vibra- 
ars 50- ; re , : 
. Wears times longer tion-free operation. 

Motor and gearbox for the feeds are 

made to A.S.A. standard tolerances or special requirements ; ‘ , 

built on the knee to avoid need for uni- 

versal joints. To prevent breakage of 
made in all types of A.S.A. standards J I aad 
. manufactured with full drill bearing surface 

. to reduce your down time to an absolute minimum 


. & non-corrosive, rust-resistant bushing 





Write today for free information and prices 
ACME INDUSTRIAL COMPANY (Actunide Division) 
208 North Laflin Street, Chicago 7, Illinois 
Phone MOnroe 6-4122 


~~ Manufacturers of standard steel drill jig bushings, dowel pins, chamfer 
micrometer gauges, portable bench centers, roughness comparison specimens, 
hardened and ground parts and assembly to order. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-172 





The Tool Engineer 





the feed mechanism, the gearbox is pro- 
vided with a special friction clutch 
which comes into operation in the case 
of sudden overloads or table collisions. 


There are 12 different feeds, and quick 
traverse in all three directions. 

Distributed by Aaron Machinery Co., 
Inc., 45 Crosby St., New York 12, N. Y. 

T-11-1731 

Counterbalance Cylinders 

for Punch Presses 

These counterbalance cylinders, des- 
ignated Model L, may be installed on 
any power press in any of four universal 
methods. 


There is no ram drop or override. 
Punch press brake wear caused by ex- 
cessive brake pressure is minimized. 
There is no ram backlash. 

The Model “L” is available in 5, 6 


Need rivets 
of AL, FE, 
NI, or CU? 


Milford makes rivets from a wide variety 
of metals, alloys, platings and finishes! 


Any wire material that can be cold-formed 
can be manufactured into a wide variety of 
precision rivets by Milford. 


Semi-tubular, full-tubular, bifurcated, cut- 
lery, special decorative rivets—Milford cold- 
forms them all. It’s Milford cold-forming 
that makes possible the low cost, excellent 
finish and inherent strength of both Milford 


and 8-in. bores with 16-in. stroke. These Rivets and the finished product. 
sizes may be modified to 8, 10, 12 or 


14-in. strokes and are also available in To cut delivery time and production costs, 
strokes to 22 in. Bores of 10 and 12 in. , ages cenene oy ansehen 
are available with any mounting and to improve product appe c, 


any stroke from 8 through 22 by 2-in. your product on automatic rivet-setting 


increments. . ; E ‘ 

nm machines—get in touch with Milford! 
Dayton Rogers Mfg. Co., 2824 Thir- 8 

teenth Ave., S., Minneapolis 7, Minn. 


T-11-1732 


Palm Button Valve 


A leakproof, 122-Series, palm button 
valve, suitable for general applications MILFORD 
which require a normally closed straigh- 


way or three-way hand-operated pilot T He Pet i L F Le | R D i Vv E T 
valve, is designed for use in circuits | 

where safety is of prime importance. RIVET * ac H J N e Cc & 4 
This valve can be provided with a MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
tumbler type lock, enabling the valve to ELYRIA, OBIO © AURORA, ILLINOIS © RORWALK, CALIF. 
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ae eee YRS 
PEERS Ne 


WAYS YOUR 
COMPA 
CAN BEN 


No matter what your product 
or process, IRD vibration 
analyzing and portable balanc- 
ing equipment can help you 
make it better and at less 
cost. 


Hundreds of manufacturers 
ire utilizing IRD vibration 
nalyzing equipment as a 
their plant 
programs to attain greater 
production precision, efficiency 


fundamental in 


and quality on machine tools; 
smoother operation and longer 
life on pumps, motors, blowers, 
generators, gyros and all types 
of rotating equipment. 


<i ‘:. 


_ 


Jt ~ 
~ ee 
/ 


aL 


~L 


CHECKS MACHINERY OPERATION 
AND CONDITION — measures permis- 


*. sible vibration and balance tolerances. 


PAST TROUBLESHOOTING — auickly 
bpoints part causing vibration, 


DYNAMICALLY BALANCES, ‘'IN-PLACE"’ 
— without costly tear-down. 


Write today for an 
in-your-plant 
demonstration 


Perhaps you have machinery that's oper- 
ating a bit rough, right now. We'd be 
happy to have an IRD Sales Engineer 
demonstrate on your equipment. Just 
write or phone. No obligation of course. 


A\ concen 
yv" 


vibration analyzers 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-174 





be locked in either the open or closed 
position. . 

Low operating force and large di- 
serve to reduce 
Although it is 44 NPT 


side ported, over-all height is only 2%, 


ameter palm button 


operator fatigue. 


in. The 3-way model has a nonpiped 
exhaust and both straightway and 3- 
way have 14 in. diam flow capacity. 
Ross Operating Valve Co., 120 E. 
Goldengate, Detroit, Mich. T-11-1741 


Master Feed Fingers 


Designed especially for use on multi- 
ple-spindle these 


master feed fingers can be adjusted at 


screw machines, 


the machine. The nose cap can be easily 
removed and tension of the finger loos- 


—— 


ened or tightened with minimum of lost 
time. 


Oil and wear-resistant synthetic rub- 
ber inserts grip and feed any bar stock 
without scratching or scoring. 

This design is available for all types 
of multiple-spindle automatic bar ma- 
chines. 

Green Mfg. Co., 122 S. Prairie Ave.., 
Rockton, Ill. T-11-1742 


Cutoff Machine 


Specifically designed for cutting fer- 
metals, M-75 cutoff machine is 
equipped with fully automatic bar stock 
feed and power stroked head. 


rous 


Speeds of 550 cuts per hour are main- 
tained during production runs, with 
tolerances held to less than 0.005 in. 
Work is turned out with a milled-like 
finish and requires no further machin- 
ing. 

\ wheel adjusts 
for fast approach and a Hydro-check 
regulates speed of cutting, assuring ac- 
curacy throughout the wheel life. 

The cutting head is engineered with 


wear compensator 


The Tool Engineer 








































































































geared-in-head positive drive that: de- 

livers all the power to the cutting wheel. 

It will cut 114-in. solid rounds easily. 

Stone Machinery Co., Manlius. N. Y. 
T-11-1751 
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Rotary Toggle Switch 


Many circuits can be controlled with 
single-motion, mechanical actuation by 
this rotary toggle switch. Because it can 
handle a high electrical load, there is no 
need for relays and other electrical de- 
vices. It may be used for most indus- 
trial and airborne applications. 

The four-pole. double-throw switch 
(designated 4TRI) is maintained in all 


three actuation positions: on-off-on. It 


Other 
available with up to 24 terminals (8 


has 12 terminals. models are 
poles). 

The switch has an operating. force of 
9 in-lb max, a continuous capacity of 30 
volts d-c, 20 amp resistive, 5 amp lamp 
At 115 volts a-c, 
20 amp resistive; 4 amp lamp and 15 


or 12 amp inductive. 


amp inductive. 

Micro Switch, Div. of Minneapolis- 
Honeywell Regulator Co., Freeport, Ill. 
T-11-1752 


November 1956 


Air-Powered Drill 


Portable air-powered drill, with a 
positive mechanical feed attachment, is 
designed to hang by its nose to a jig or 
fixture to absorb the thrust and torque 
of drilling up to *g-in. holes in hard 
materials. The tool, called the K-Matic 
drill, develops up to 1000 lb of thrust, 
and is used for drilling in aluminum 
alloys, titanium or heat-treated stainless 
and alloy steels. 

Positive differential. lead screw pre- 
vents plunging on breakthrough and 
helps minimize work hardening. Hole 
finish is often clean enough that there is 
no need for reaming. With standard bits 
and normal drilling conditions, the tool 
can drill holes within 0.001 to 0.003 in. 
oversize, and uniform to + 0.0007 in. 





The lead screw permits uniform pene- 


tration through sandwich construction. 

Forward and return stops are easily 
adjusted and 
grinds. The drill bit automatically re- 
returns at the end of each stroke. Both 
feed and return strokes are controlled 
by a single lever. An offset drill handle 
can be adjusted to any radial position in 


compensate for drill 


relation to the attachments. 

The tool, designed to fit Keller 11A-2 
and 11A-3 air drills. can also be used 
with any make or type of portable drill 








WHAT ‘Gnoincored by Gelppse 


Means to 2000 Companies 
Since 1913 Eclipse has been consistently and efficiently serving many 
companies in widely diversified fields of production: automotive, farm 
implement, aircraft, household appliance and other metal fabrications. 


Each of these companies has found that “Engineered 


by Eclipse” is 


assurance of genuine quality in end cutting tools. Eclipse is represented 
in every major industrial market . . . for your convenience. 

































Write for Counterbore Cat. No. 51 


= 


CLIPSE COUNTERBORE COMPANY 


e High Speed Steel 
Cutters 


e Carbide Tipped 
Cutters 


Core Drills 


Inserted Blade 
Cutters 


Multi-Diameters 





Back Spotfacers 


AND NOW Eclipse has 
added to its line . . . 


Precision 


END MILLS 


Ground from the solid for longer 
tool life and finer finishes. 


Write for End Mill Cat. No. 56 


@0 BONNER AVE., DETROIT 20, MICHIGAN 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-11-175 

























SYVTRON 
Vibrating 
LAPPING 
POLISHING 
MACHINES 





Before After 


ee” wed ples, etc. 
@ Produce rfect metallographic 


and finishes in one-third the time. 

@Eliminate use of expensive pol- 

f ishing wheels—practically no 
° proven rejects. 


e@Automatic, high-speed lapping 
and polishing of parts, sam- 


dependable Quality 


New Syntron Lapping-Polishing Machines are completely automatic. 
Driven by variable controlled electromagnets, they assure a positive, 
even polishing action on practically any part or sample where micro- 
scopic finishes are required. No expensive installation or grinding 
equipment required. 

Write for Catalog Data— 


SYNTRON COMPANY 


340 Lexington Ave. Homer City, Pa. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-176-) 
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¢6¢666s* 


Re) Mee) -as 
INSERT CHASERS 


FOR LESS THAN $45 YOU GET 12 SETS, EACH SET GROUND READY To Go 
Men would not accept ether idea at first. . . 
INSERT CHASERS SAVE UP TO 33% 


Insert chasers are like safety razor blades: they cost so little that you 

can throw them away when dull. Or, for utmost economy, you can 

resharpen them over and over again. Only a flash grind is required. 

For less than $45 you get a dozen sets of %—16 insert chasers, each set 
ground ready to go. You will be amazed at the quantity of threads they will 
cut, even to Class 3 specifications, with a minimum of downtime. 

FREE: “Unified and American Screw Thread Digest” 


THE EASTERN MACHINE SCREW CORPORATION, 27-47 Barclay St., New Haven, Conn. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-176-2 
176 





by machining the attachment adapter to 
fit the drill. 

It is less than 12 in. long and has a 
stroke length of 144 in. Chuck capacity 
is 34 in. Feed ratios are 0.002 or 0.003 
in. per revolution. 

Keller Tool Div. of Gardner-Denver 
Co., Grand Haven, Mich. T-11-1761 


Circular Graduating Unit 


Circular graduating machine for ma- 
chine tool dials and handwheels is sim- 
ple to operate accurately. It will gradu- 
ate straight or angled surfaces with 


from 40 to 1000 graduations with many 

combinations of length or line. 
Abrasive Machine Tool Co., East 

Providence, R. I. T-11-1762 


Dry Powder Lubricant 


An air-floated dry powder lubricant, 
called Dry-Lube, applied by squeeze- 
bottle method, provides unusual pen- 
etration, thoroughly covers and effects 
positive lubrication. 

Almost white color, it will not soil 
hands or clothes. 

Reardon Products, 2109 S. Adams St., 
Peoria, Ill. T-11-1763 


Multispindle Drill Head 


This automatic revolving and index- 
ing multispindle drill head may be used 
with any vertical single-spindle drill 
press. The tool, called Jemco Arbo-2 
will take two to seven tools at one time. 


The Tool Engineer 








All spindles are completely and quick- 
ly interchangeable. Ten independent 
speeds are available. All work spindles 
are provided with suitable Morse and 
Jacobs tapers, and with suitable drilling 
and tapping chucks. 
may be obtained. 


Special tapers 

Workpieces are completely machined 
with single chucking. Speeds may be 
changed quickly. There is no need to 
drill spindle during tapping 
operation. It has 4% to 9/16 in. tapping 
capacity, and 0 to 19/32 drilling capa- 
city. 


reverse 


Jersey Mfg. Co., 455 Livingston St., 


Elizabeth, N. J. T-11-1771 
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Copying Lathe 


Automatic copying lathe made by 
Ludw. Loewe & Co. A. G., Berlin, Ger- 
many, incorporates qualities of a tracer 
lathe with those of a fully automatic 
cycling lathe. Slides, which operate in- 
dependently, are mounted in the rear 
and in the front of the bed so that auto- 
matic turning operations can be carried 
out during one cycle. Many parts can 
be machined in a single setup. Model 
DA 150 may be used for chucking jobs 


Dse2 7 


or for between centers. It is 
equally suitable for short runs or for 


long 


turning 


mass production runs on _pre- 
formed parts. 

Maximum workpiece length between 
centers is 10 in. The air-operated tail- 
stock is available with a spindle speed, 
that of the main 
spindle. Main motor drive is separated 
from the machine to avoid vibration. 
Copying tolerances of 0.0008 in. can be 
maintained. Operation is by single lever 
centralized electrical control. There is 
micrometer adjustment for all slides 
and templates. Only one operator is 
required to load and unload a number 
of machines. 

Distributed by Eric R. Bachmann Co., 
Inc., 27-11 41st Ave., Long Island City 


L, ie Bs T-11-1772 


synchronized with 


November 1956 


Line Strainer 


This line strainer, suitable for most 
liquids, produces a minimum pressure 
drop in the line, has large filtering area 
and includes a self-cleaning action in 
the filter element. 

Filter element, composed of a number 
of wafer type filters, is designed so it 
restricts all filtering action to the under- 
side of the units. The filter wafers, as- 
sembled on a stud extending through 
the central passage, are so constructed 
that they seat within each other and 
when fastened together form the central 
outlet passageway. 

Entrance, filter clearance, center 
passageway and outlet of the unit are 
proportioned to provide optimum flow 
characteristics. The filter cloth is not 
bent in any way that might cause open- 


° 
: 


ing variations or fatigue failures. The 
inexpensive wafer units may be replaced 
quickly and easily. 

Capacities available are 34 in.—5 
gpm, °4 in—8 gpm, 1 in—10 gpm, 
144 in.—20 gpm. Filter element assem- 
blies (without case) are available for 
sump applications up to 75 gpm. 

Ripley Mfg. Co., Croswell, Mich. 

T-11-1773 











TOOL CONTROL SYSTEM 


Re 
View of typical 9-section 
unit equipped with pre- 
ges. All units 


setting 
built under licensee 
patent 2679038. 


PRODUCTION ADVANTAGES 





Automatically controls machining operations; pro- 


vides visual record of used life of each tool, 


Assures more efficient use of tools, reduces break- 


age and scrap losses. 


Provides storage and complete facilities for pre- 


setting tools at the machine. 


Reduces Gown-ipe, cowie an efficient system of 
ing too 9 


Tool Board, Cyclometers, Pre-Setting Gages 
Individually Designed to Suit Your Needs 


Now, from Seibert, you can obtain 
tool control boards that are indi- 
vidually designed to suit your pro- 
duction requirements. Panels are 
subdivided into sections for each 
type of tool, and divisions are ar- 
ranged as required with space for 
two sets of tools for each job. Tool 

™ panels and benches are available 

~ in 3, 6, 9 or 12-foot lengths. In 
addition, you can now obtain from 
Seibert pre-setting gages of all 
types and also optional equipment 
such as plastic cyclometer covers 
with locks, drawers, shelves, etc., 
to suit your specific needs. 


INCREASES PRODUCTION EFFICIENCY 
Tool Control Boards are a tested 
and proven. method of increasing 
the efficiency of production ma- 
chinie tools. They provide a system 
of scheduling tool changes accord- 
ing to pre-determined efficiency 
standards. You cut down-time, in- 
sure longer tool life, reduce tool 
breakage, and lower scrap losses. 


Write for Additional Data 
Get the complete story 
on new Seibert Control 
System. Specify circular 
T-10, or ask a Seibert 
4 Sales Engineer to survey 
your requirements. 


SEIBERT & SONS, INC. CHENOA, ILLINOIS 
Zualily MULTIPLE DRILL SPINDLES AND PRODUCTION TOOLS 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


INDICATE A-11-177 





The 
Drill Sarge 
Says... 


* 

CERTIFIED 

...up to 3,450 Ibs. 
clamping force 


FOREIGN 
LITERATURE 


GREATER 


STANDARD'S 
double 1/2” |g 


MEANS 


Machining Aluminum 
Range of recommended cutting speeds 
for machining aluminum varies as much 
as that for machining various types of 
steels, due to differences in physical 
properties and composition of the nu- 
merous grades of alumnium. J. Witthoff 
in an article in Technische Mitteilungen | THE JAMES H. HERRON CO., (Laboratories for 
Krupp, Vol. 13 No. 5, indicates that cut- Testing. Analysis and Inspection) reports as fol- 
ting speeds up to 4500 fpm are recom- lows: “With reference to the Double Cam Lever 
= , ; . | (500) and Eye-Bolt (500), we have conducted ex- 
mended for roughing pure aluminum of periments to determine the amount of clamping 
about 30 to 40 Brinell with feeds in ex- | force a man can exert with this device, lubricated. 
cess of 0.008 ipr as against only 150-fpm | “Without the use of any auxiliary equipment, it 
cutting speed when roughing pistons of | ¥ found that a man could exert up to 3,450 


“Bie be r4 
aluminum with more than 17 percent pounds, by bringing the lever to a position 90 
with the Eye-Bolt.” 





silicon. 
The author suggests adoption of six Finger Tip Can 
Tighten Clamp. 


classes of aluminum for purposes of 
classification of machinability. Four 
classes would be based on Brinell Hard- 
nes: namely 30-40, 50, 50-80 and over 
80 Bhn. Aluminum pistons should be 


Standards, 
New York's Type A, B and C 
twist drills are specially desi 

for heavy duty drilling. 

sturdy construction and a cies 
points last longer and give +a 
production .. . Best of a 

pay no premium for these aaliel 


Easy to Use— 
Positive Action 
divided in two classes; namely, those 


with 11-13% percent and those with 
more than 17 percent silicon. 


Standard’s Double Cam Lever offers maxi- 
mum job clearance. 


Safe Operation—with handle vertical before 


Another heavy duty drill is 
New York’s own Type 75 for 
deep oleate og h in 75ST aluminum. 


The relationship between tool life and 
cutting speed can be expressed on dou- 
ble logarithmic paper by straight lines, 


clamping (as illustrated). 
Constant Maximum Clamping Pressure —per- 
pendicular to center line of lever. 


tempered, extremel | having 
ae metalcanbearealhead- | a 
ache — but not with New York 
joing Be! pty Bye rg 1 of aluminum is less significant than | @ Ne Lever Breakage—solid steel handle. 
fectly round and on size. | their inclination. 
Remember, NEw YorK saves With regard to application of dia- 
you 20% on your twist drill bill mond tools for the machining of alumi- 
and pe ant top quality work num, the author claims that the surface 


every ti finish on aluminum parts is the same for 
Write ib now for catalog, 
technical manual and net prices. 


Certified 6-Ton Back-Pressure Resistance—no 
danger of cam backing up. 


an inclination of negative 2.5. 
The author has found that the location 
of these straight lines for various types | ® Ready to Use—no altering needed on assembly. 


@ This Cam can be applied to your Specially 
Designed A blies. Quotati on request. 


OVER 500 OTHER STANDARD 
JIG AND FIXTURE COMPONENTS 
Standard Parts Company offers the most complete 
line of fine quality tool room standards available 
today. You can depend on Standard Components 
—they will never let youdown. 





carbides and diamond tools except that 
diamonds produce a _ shiny surface 
which cannot be obtained with carbides. 

Aluminum parts including silicon 
particles should be turned at low cut- | 3°° ™W% SEOFORD, O. 462 e+e 


ting speeds to preclude the possibility of : WRITE FOR YOUR COPY 
ing the surface finish. Cutting forces in : (SIXTH EDITION) 
NEW YORK TWIST DRILL the machining of aluminum are, of $ illustrating our complete 


COMPANY, INC, course, relatively low; the unit cutting s Bane of top quality fig end 


; ® fixture parts. 
forces vary between an average of about SOSSSSESSHESSESSESSSESSESEHSE SS SSESESEES 
278 Lafayette 


New York 12, N. Y 140,000 psi < 4 j 
= ’ psi at 0.004 ipr and about STANDARD PARTS CO. 


tos Se i, a4 70,000 psi at 0.032 inch feed. Chip 
1012 BROADWAY e BEDFORD, OHIO 


cee. § breakers should be larger than those for 
INDICATE A-11-178-2 
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tearing out these particles and damag- 
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machining steel and cast iron; namely, 
about six to eight times the feed per 
revolution combined with a depth of 
0.025 inch to 0.050 inch. Other phases 
discussed in the article are the lack of 
special machine tools for machining 
aluminum, tool design and considera- 
tions in grinding, milling, drilling and 
sawing of aluminum. 


Chip Compression Research 
Compression of the chip taking place 
during cutting operations has been used 
for many years as a means for analyzing 
machinability problems. It is also 
known in the United States by the term 
cutting ratio, representing the recipro- 
cal of the chip compression. W. Leyen- 
setter and H. L. Hall have recently ex- 
tended the investigation of chip com- 
pression into the range of low cutting 
speeds. Their findings are published in 
Werkstatt und Betrieb, No. 8, 1956. 
They believe important conclusions 
for machine shop practice can be drawn 
from chip compression measurements in 
operations at low cutting speeds such as 
thread cutting, broaching etc. A simi- 
larity exists between the deformation of 
the test specimen in tensile test investi- 
gations at various temperatures and the 
change in the chip compression at these 
temperatures. Conclusions can also be 
drawn from chip compression measure- 
ments on the surface finish that can be 
expected under given cutting conditions. 


Copying Attachments 


An article covering the present de- 
velopment of copying attachments in 
Europe appeared in the August issue of 
1956 of Werkstatt und Betrieb under 
the authorship of Kurt Haeuser. He 
notes three categories of copying proc- 
esses; namely, the mixed process, 
“Verbunddrehen,” the trailing process 
and the simultaneous process. In the 
first, the template is attached to the 
rear of the lathe and the cross slide at 
the rear of the carriage is used for the 
copying operation. This often puts a 
heavy load on the “upside-down” turn- 
ing tool, resulting in poor tool life. The 
author recommends use of front tool to 
reduce the cutting load at the rear tool 
by having it traveling slightly ahead of 
the rear tool. When the front tool is 
hand operated, life of the copying tool 
is usually greatly increased. A machine 
with such an arrangement is built by 
Hahn & Kolb. 

The second method is the most com- 
mon copying process, using either a 
duplex toolholder or two coupled cross 
slides in conjunction with one or two 
templates. In these cases the tools ot 
cross slides operate in sequence. 

The third method permits machining 
the same or different portions of the 
workpiece with the front and rear copy- 
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Check Motions or Dimensions 
In .001” up to 10” Range. 


Ames Long Range Dial Indicators in a variety of 
models are made for quality control applications re- 
quiting close tolerance and inspection. For example, 
you can measure in .001”, long slide travel, large cams, 
deep recesses or other dimensions requiring indicator 
spindle travel of up to 10”. 

In addition, Ames Long Range models have all the 
advantages that are built into Ames regular indicators: — 
dials of large diameter; easy-to-read, widely spaced gradua- 
tions; movable dials; replaceable contacts. All Ames Long 
Range indicators have count hands to indicate revolutions 
of the indicator hand. Those with box covered, rack guide 
have a slot in the cover graduated to register each inch of 
spindle movement. 

Write today, sending your problem in long range 
measuring. Ames will be glad to suggest a solution. 


Be sure to include drawings and specifications — your 
answer will be back faster if you do. 


— in principal cities 


2 BC AMES CO. 


30 Ames Street, Waltham 54, Mass. 


MANUFACTURER OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-179 
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sllstram 


CHROMIUM PLATED 


STandaras 


*‘Measuring in Millionths for Three Generations” 


Now! Closer gage block tolerances give you up 


to 75% longer wear life 


Elistrom Standards are now produced and 
unconditionally guaranteed to specified 
millionths well within the following im- 


proved gage block tolerances 


“W" Working Accuracy Blocks: +.000008”, 
—.000002” per inch of length, with flat- 
ness and parallelism held within .000006”. 


“I Inspection Accuracy Blocks: +.000004”, 
—.000002” per inch of length, with flat- 
ness and parallelism held within .000004”, 


In addition to providing finer accuracy 
at no increase in price, these Ellstrom 
Standards also give you up to 75% longer 
wear life. For, by reducing the allowable 
deviation, you get an additional 

ranteed wear allowance of from 2 to 
6 millionths of an inch, as compared to 


“minus’ 


at no increase in price! 


common industry standards, before the 
blocks need be considered worn undersize. 


Elistrom Standards are furnished in 28 
basic sets of from 8 to 92 blocks in both 
rectangular and square styles. Individual 
blocks are also available in sizes ranging 
from .010” to and including 20.000” to 
meet your particular needs. Send for 
complete specifications and prices today! 
Set No, 35-R: “W" —$195.80; “I —$280.50 


Set No. 81-SA: 
“W"— $545.60; “1 — $764.35 


ELLSTROM STANDARDS DIVISION 


DEARBORN GAGE COMPANY 


‘Measuring in Millionths for Three Generations"’ 
22038 Beech Street « Dearborn, Michigan 


@ Ellstrom Internal Setting 
Gage—12” range: $185.00 


@ Elistrom Rectangular Gage 
Block Accessory Set: $288.95 


@ Elistrom Master Sine Bar 
“W" Accuracy: $112.50 
"I" Accuracy: $152.75 
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ing devices. It is, however, also possible 
to have them operate in sequence as in 
the second method. 
method can be used on external sur- 
faces, on internal and external surfaces 
simultaneously, and for 


The simultaneous 


simultaneous 
finishing. This latter 

however, not always 
recommended due to the differences re- 
quired in cutting speed and feed, which 
cannot be obtained when simultaneously 


roughing and 
combination is, 


There are, 
where this 


copying the same surface. 
however, 


cases method 
worked well. Cutting time is greatly re- 
duced by simultaneous copying at 
several parts of a workpiece. I}lustra- 
tions refer to operations on machines by 
Bondy, Switzerland; Liechti, Switzer- 
land; Oerlikon, Switzerland; LeProgres 
Industriel, Belgium; and Neue Magade- 
burger Werkzeugmaschinenfabrik, West 


Germany. 


High-Speed Hobbing 

An article in THe Toot ENGINEER, 
1954, No. 6 by J. W. Rapp describing 
high-speed hobbing was the cause of an 
investigation to improve the cutting 
speeds of hobbers by H. A. Koop who 
reports his findings in Werkstattstech- 
nik und Maschinenbau No. 7, 1956. 

Hobbers have erratic tool loads at the 
irregular 
cutting 
speeds. Some of the teeth of a hobber 


cutting edges causing wear 


and requiring relatively low 
cut predominantly at the right-hand 
flank, others at the left-hand flank and 
others again at the OD. The chip cross 
sectional areas also vary considerably 
from tooth to tooth, 
whether they have to do the roughing or 


depending on 


the finishing of the teeth being cut. 


Conditions have been improved by 
changing the relative position of tool 
and work step-by-step in order to bring 
cutting edges that are only little worn 
into the region of higher loads. 

New hobbing 
equipped with automatic hobber shift- 
ing devices or can be equipped with 
The 


rate of shifting can be accurately con- 


machines are now 


them as an optional attachment. 


trolled and depends on pitch, angle of 


inclination, number of teeth and on 
whether the chip grooves are parallel to 
the axis or perpendicular to it. 

As an improvement of the automatic 
shifting device, a new method has been 
developed abroad, the so-called “diago- 
The 


once over the entire length during the 


nal hobbing.” hobber is moved 
cutting operation and returns in rapid 
traverse and tangentially to its start 
position. In addition to a high accuracy 
of pitch produced, diagonal hobbing 
also permits an even wear of the cutter 
The 


author gives formulas for setting the 


teeth, due to stepless shifting. 


minimum step and also data for cutting 
speed and other pertinent items. 
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For Free Booklets and Catalogs — Convenient Request Card on Page 169 


Tool Steel 


Illustrated Booklet 419 presents in- 
formation on Bearcat general-purpose, 
air-hardening tool steel including facts 
on its tensile 
properties, instructions for working and 
Bethlehem Steel Co., 

L-11-i 


uses, characteristics, 
heat treatment. 
Bethlehem, Pa. 


Plastic Tooling 

Eight-page publication, “The Mar- 
blette Digest of Plastic Tooling,” pro- 
vides concise summaries of existing ap- 
plications of plastic tooling for metal- 
forming, plastics forming and in found- 

Outlines applications, ad- 
construction 


ry practice 
methods and 
handling suggestions. Marblette Corp., 
37-31 Thirtieth St., Long Island City 1, 
N. Y. L-11-2 


vantages, 


Hot Spray 

Informative 28-page booklet, “Why 
Hot Spray?” lists major benefits of hot 
spray applications of finishing mate- 
rials, explains each benefit in detail and 
illustrates each with case _ histories. 
Other important points are well covered 
by question and answer section. The 
Spee-Flo Co., 720 Polk, Houston 2, 
Texas. L-11-3 
Positioning Systems ‘ 

Bulletin No. 819 describes Induc- 
tosyn® linear and angular micro posi- 
tioning systems, an electrical automatic 
machine tool control capable of auto- 
matically positioning carriage of a ma- 
chine tool with a miximum linear error 
of 0.0001 in. or positioning a rotational 
member with maximum angular error of 
5 see of arc. Farrand Controls, Inc., 
1401 Bronx Blvd., New York 70, N. Y. 

L-11-4 


Automatic Assembly 

Bodine Case Book gives 
quick-reference tooling and production 
details on 14 different types of work 
now being produced on company’s basic 
machines with various combinations of 
standard tooling methods and units. 
Also presents information on new serv- 


History 


ice which provides machines in four 
sizes with a range of matched and stand- 
ardized spindles, feed units, indexing 
tables, etc. so user can develop own spe- 
cial equipment. The Bodine Corp., 


Bridgeport, Conn. L-11-5 
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Inspection 

Twelve-page brochure IPC-6-56 dis- 
cusses principles of air-gaging with the 
column describes and 
illustrates basic tooling for inspecting 
internal and external dimensions and 
conditions and types and sizes of ad- 
justable air-gage tooling; shows single 


Precisionaire; 


Taps 

Basic information on taps, their uses 
and descriptions covered in pocket-size, 
illustrated, 72-page “Tap Primer”; in- 
cludes discussions of characteristics 
qualities and features of taps of vari- 
ous design and purpose plus a simple 
treatise on the science of tapping and 


and multi-dimension gage applications. 
The Sheffield Corp., Div. 610, Dayton 1, 
Ohio. L-11-6 


explanation of tap and thread ter- 
minology. Threadwell Tap & Die Co., 
Greenfield, Mass. L-11-7 








Never Confuse the No. 8 MARVEL 


with an ordinary Band Saw 
--- only the MARVEL is Universal 


@ Only on a No. 8 MARVEL 


can the saw column be 
instently indexed and 
locked at any angle frem 
45° right to 45° left, and 
the sew then fed thru the 
werk at the desired angie 
— witheut moving the 


Only on aMARVEL 
No. 8 dees the 
blade remain at 
a right angle 
throughout its full 
18” feed traverse. 
Work always re- 
mains stationary. 


eo Only « No. 8 

MARVEL can 

do all of these 

things: Snip-off o “4” 

rod or cut-off an 18" 
x 18” cross section 


@ Only a No. 8 MARVEL hes 


the large T-slotted wotk 
table, with removable quick action 
vise, that permits accurate set-ups 
of work of unrestricted sizes 
shapes, speciol fixtures; Etc. 


"Rough Machine” to size and shape 
with minimun chip waste 


The No. 8 MARVEL is the “busiest tool in the shop” wherever 
installed because it is a universal tool—has both the capacity and 
the versatility to handle not only standard sawing jobs but 
innumerable “trick” and convenience jobs as well. More than 
a metal saw, the No. 8 MARVEL is a fine machine tool with 
machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump; Three 
operating speeds (or six with 2-speed motor). Moisture-proof 
electrical controls that conform to both “J.1.C.”” and “MACH- 
INE TOOL” electrical standards; Dirt-proof ball bearings, etc. 


If you cut, machine or fabricate metal, this is a sawing 
machine you should know about. Write for catalog. 


cut off and shape 
Structural Beams 


ARMSTRONG-BLUM MFG. CO. « 5700 West Bloomingdale Avenue * Chicago 39, U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-181 
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Forming Equipment Grinding 

Radial draw formers and contour Up-to-date 222-page pocket size refer- 
stretch formers presented in 60-page ence book, Form 781 “Handbook on 
catalog discussing their construction, Toolroom Grinding,” offers complete in- 
operation, uses and advantages; illus- formation on toolroom grinding, carbide 
trated with photos, drawings and dia- tools and cast alloy tools; includes per- 
grams and specification tables. The tinent data tables; well illustrated to 
Cyril Bath Co., 32400 Aurora Rd., show details of various points covered in 
Solon, Ohio. L-11-8 text. Norton Co., Worcester 6, Mass. 

L-11-10 

Fixture Clamps 

Brochure describes and _ illustrates Bed Type Milling 
line of fixture clamps and details; speci- Extensively illustrated brochure in- 
fication table and detailed line drawing cludes close up views of important de- 
accompany each photo; photographic sign features, tabulates specification 
index in outside margin of each page data and describes construction and 
provides quick reference aid; also in- operation of company’s Mill-M-Matic 
cludes full size tracing templates of bed type milling unit with automatic 
fixture clamps. Monroe Engineering electrical control. The Motch & Merry- 
Products, Inc., 1515 Hurd Rd., Monroe, weather Machinery Co., Penton Bldg.., 
Mich L-11-9 Cleveland 13, Ohio. L-11-11 





only with BARNESDRIL 
HONING TOOLS 
AND 
ABRASIVES 


Shell Cl 
nema bv" do you get these FEATURES! 
A tu Maximum Body Support at 
Cutting Edge = 
Skah ie , | — freer cutting action and less spalling 


Skirt Conventional 


/ Extended Stone Life 
y ._ —Plas-T-Clad stones are “extra-deep’, 
owen ff Barnesdril provide more useable stone with 
positive support to the cutting edge. 
, Automatic Compensation for 
Stone Wear 
— Electronic Feed automatically 
adjusts pressure of stone against work 
to compensate for stone wear. 
Plugmatic Sizing J Plugmatic Sizing for Bore-to-Bore 
a7: Accuracy 
i | —sizes bore directly, is self-aligning, 
a and not affected by stone wear. 


WRITE FOR CATALOG 500A . : 
BARNES DRILL CO. 


BARNESDRIL 








Hy 870 CHESTNUT STREET © ROCKFORD, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-182 





Gage Components 

“Gage Components for Process and 
Design Engineering” offers informative 
data on complete line illustrated by 
photos and dimensional drawings; loose 
leafed for user convenience, the catalog 
is sectionalized according to types of 
gages; set of tracing templates also in- 
cluded. Request only on company letter- 
head direct to A. G. Davis & Engineer- 
ing Co., 21435 Dequindre Rd., Hazel 
Park, Mich. 


Brakes and Clutches 

Company products and services de- 
scribed in 36-page Bulletin 500-A; in- 
cludes history, applications and design 
data on clutches, brakes, couplings 
power take-offs, rotorseals, quick re- 
lease valves and high-speed controls; 
includes tables and drawings of dimen- 
sions, torque ratings and other perti- 
nent information for selection and _ in- 
stallation. Fawick Airflex Div., Fawick 
Corp., 9919 Clinton Rd., Cleveland 11. 
Ohio. L-11-12 


Grinding Wheel Balancing 
Automatic balancing for Cincinnati 
Filmatic, plain, roll and centerless 
grinding machines described in color- 
ful 12-page brochure No. G-637-2; 
theory, sequence and details of equip- 
ment discussed and illustrated. The 
Cincinnati Milling Machine Co., Cin- 
cinnati 9, Ohio. L-11-13 


Crane Operation 

Pocket-size 75-page manual on crane 
operation and hitching designed to in- 
struct personnel in rules and practices 
required to assure safety; well illus- 
trated with drawings and photos. Allis- 
Chalmers Mfg. Co., Allis-Chalmers 
Safety Services Section, Box 512. Mil- 


waukee 1, Wis. L-11-14 


Gages 

Useful data and specifications for 
thread and plain cylindrical gages 
presented in 24-page catalog; well il- 
lustrated with photos as well as dimen- 
sional drawings. Godwin Gage Co., 
27538 W. Seven Mile Rd., Detroit 19, 
Mich. L-11-15 


Milling Unit Comparison Guide 

“Slide-Guide” offered to engineers, 
production men or purchasing agents 
responsible for selection of milling ma- 
chines provides comparisons of 21 es- 
sential specifications to be considered; 
includes specifications for eight leading 
mills covering table sizes, speeds, feeds, 
capacity data and power specifications. 
The Greaves Machine Tool Div., J. A. 
Fay & Egan Co., 2101 Eastern Ave., 
Cincinnati 2, Ohio. 


The Tool Engineer 








Radial Roller Bearings 

Latest research data of Rollway en- 
gineers and current standards of Roller 
Bearing Engineers’ committee com- 
bined in 56-page catalog-manual, “Pre- 
cision Radial Roller Bearings,” in- 
cludes comprehensive tabular informa- 
tion on radial static and dynamic 
capacities; lists thrust capacities re- 
cently computed for complete line; 
presents application data and gives 
engineering formulae, graphs and draw- 
ings of representative installations. Re- 
quest only on company letterhead di- 
rect to Rollway Bearing Co., Inc., 541 
Seymour St., Syracuse, N. Y. 


Silicones 

Eight-page brochure features R/M 
silicone rubber products and silicone 
coated cloths; tells what the substance 
is, outlines its data and properties and 
discusses its advantages and limitations. 
Raybestos-Manhattan, Inc., Passaic, 


MN; J L-11-16 


Shock Control 

Engineering data, performance 
curves, specification tables and details 
on design and use of plate form and 
multiplane mountings covered in 16- 
page illustrated Bulletin No. 702; use- 
ful as guide to selection of proper 
mounting for specific job; includes ap- 
plication and installation information, 
Lord Mfg. Co., 1635 W. Twelfth St.. 
Erie, Pa. L-11-17 


Small Tools 

Extensively illustrated 52-page Cata- 
log 2720 describes line of small tools 
and accessories including cutting tools, 
end mills, chucks, collets, bushings 
and adapters, tracing styles, copy type, 
indexing work holder, rotary tables 
and chucks, indexing fixtures, milling 
heads, etc. Includes pertinent data for 
each type of tool and tabulates specifi- 
cations. George Gorton Machine Co., 


Racine, Wis. L-11-18 


Tool Holder and Inserts 
Eight-page Catalog 852C lists com- 
plete line of tool holders and triangular 
and square throwaway carbide inserts; 
includes details on styles, sizes and 
prices. Besly-Welles Corp., 852 Dear- 
born Ave., So. Beloit, Ill. L-11-19 


Granite Surface Plates 

Illustrated 78-page technical manual 
describes manufacture of Microflat 
black granite surface plates and preci- 
sion inspection accessories; explains 
how they are made; entire section de- 
voted to geological sources and quarry 
operations. Collins Microflat Co., 2326 
E. 8th St., Los Angeles 21, Calif. 

L-11-20 
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NEVER LOADS THE WHEELS 


K-7 solutions do not load work wheels, and this important ad- 


9 


4 


vantage means (1) fewer dressings, ) longer wheel life and 
(3) a true ground finish (rather than a burnished or smeared 
finish). In addition, with K-7 (because it does not load) you can 
often use a harder (1-2 grades) and finer (10-20 points) grit 


wheel, resulting in better work at lower cost. 


Investigate K-7 for use in grinding all steels, cast 
and malleable irons, titanium, carbon, rubber, ceramics and plas- 
tics. (Not recommended for non-ferrous metals.) It is an all-chem- 
ical water soluble liquid concentrate, transparent and colorless 
in solution. It is non-foaming and runs absolutely flat under all 
conditions. Low pH (alkalinity) makes it easy on the skin. 
Send for details. 


a co 


CONCENTRATION TEST KIT 


With this pocket size Concentration 
Test Kit K-7 users can check the 
concentration of the solution right 
at the machine. Only takes a 
minute or two. 


F.E. ANDERSON OIL COMPANY INC. 


BOX 213, PORTLAND, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-183 





FIELD REPORT: NO. 2028 


WHICH DIE STEEL WOULD YOU USE 


to be sure of getting 6,066 perfect holes in this die? 


These tools are used in a 60-ton press to pierce 6,066 
holes of .036” dia. in aluminum filter pans for a popular 
home appliance. The job demands “almost everything” 
from the die steel . . . good machinability and uni- 
formity, minimum size change, extra safety in harden- 
ing and toughness to withstand heavy press loads. 


The filter pans are 8%” in dia., and .025” thick. The 
6,066 holes are perforated in three blows, as the die 
moves through three 120 degree indexing stations. 
Hundreds of machine hours are involved in drilling and 
taper reaming the tiny holes. 


If the decision were up to you . . . on which die steel 
would you be willing to stake your reputation in view 
of this tough set of requirements? 


In this Field Report from customer files, here are the 
amazing results: Working with Carpenter VEGA (Air- 
Tough) Die Steel, the company reports that not a 
single “hard spot” was encountered . . . all 6,066 holes 
are in the die as planned. The machining of VEGA was 
“considerably easier” than the machinery steel used for 
the stripper plate. What's more, there was no discern- 
ible change in size or shape after heat treatment .. . 
the die held perfectly! 


You can count on good results from any Carpenter 
Matched Tool and Die Steel. ‘Take the risk out of your 
tough tooling jobs. Call your nearest Carpenter Mill- 
Branch Warehouse, Office or Distributor now for im- 
mediate delivery. 


[arpenter 


Matched Tool and Die Steels 


The Carpenter Steel Company, 154 W. Bern St., Reading, Pa. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—‘“CARSTEELCO” 


Re EE ay ENN en SO 
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S. Patent Office, The Carpenter Steel Co., Reading, Pa 


184 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-184 


The Tool Engineer 





Preparations to enter the electronic 
air cleaning field are being made by 
Minneapolis-Honeywell Regulator Co. 
Plans indicate that the company will 
develop and produce the equipment and 
begin marketing activities in the field 
early in 1957. Manufacturing operations 
will be carried out at the firm’s plant at 


Wabash, Ind. 
VvoVv 


A research and development division 
devoted exclusively to instruments, con- 
trols, machines and systems for “au- 
tometrology” has been established by 
The Shefhield Corp. The new operation, 
combining machining, motion or memo- 
ry with automatic measuring is aimed 
toward helping industry deal more ef- 
ficiently and economically with current 
control 


precision measurement and 


problems. 


ro ee 


La cies, Sd 


The Warner & Swasey Co. is plan- 
ning to spend approximately -$2,800,000 
for construction 6f additional manufac- 
turing space and acquisition of addi- 
tional machinery and equipment. The 
expansion, which is scheduled for com- 
pletion by late 1957, will increase the 
company’s machine tool capacity by 
about 25 percent. 

Fifth major 1956 expansion in com- 
pany branches has been announced by 
Thor Power Tool Co. 
sales and service branch in Detroit has 


whose factory 


been moved to new and larger quarters 
at 14515 Puritan Ave. 


./ 


General Electric’s Medium Induc- 
tion Motor Dept. has announced a 
$2-million expansion in Schenectady, 
N.Y. for manufacturing and testing of 
“canned motor” and electromagnetic 
pumps for the atomic industry. Ac- 
cording to the company announcement, 
the number of department employees 
engaged in this work “will almost triple” 
within the next 12 months. 
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Second step in a $5-million expan- 
sion program is currently under way by 
Armour Research Foundation of Illinois 
Institute with the $575,000 addition to 
its metals research building. Comple- 
tion of the construction of this extension 
is expected by late spring 1957. In addi- 
tion, the Institute plans to add $175,000 
worth of new research equipment. 


YY ¥. ¥ 


Racine Hydraulics & Machinery, 
Inc. has purchased a new plant to pro- 
vide an additional 25,000 sq ft of area. 
The new Plant No. 2 will contain com- 
plete production, engineering, market- 
ing, sales and office facilities. 


Vv ¥y¥ 


All-State Welding Alloys Co., Inc. 
has completed the fifth expansion of its 
White Plains, N. Y. center for research, 
development and manufacture of alloys 
and fluxes. The 1956 building program 
has added an estimated third to the 
company’s capacity. 


vv WwW 


New district office of Niagara Ma- 
chine and Tool Works has been estab- 
lished in Indianapolis, Ind. at 5226 N. 
Keystone Ave. Frank L. Kelsey is man- 
ager. 


¥ WV 


Increased stocking and shipping fa- 
cilities, as well as a large operating 
display area, are provided for Durant 
Tool Supply Co. in its new general office 
and warehouse located at 1 Thurbers 
Ave., Providence, R. I. 


‘we companies 

Formation of Karp, Lesser & Co., 
Inc. has been announced by Daniel S. 
Karp and John Lesser, formerly chief 
executive officers of Karp Metal Prod- 
ucts Co. The new firm will serve as 
engineering and management consult- 
ants to the precision sheet metal fabrica- 
tion field and allied industries. Offices 


are located at 60 E. 42nd St., New York 
17, N.. Y. 


A West Coast firm to distribute 
warehouse stocks of high-speed and tool 
steels has been established by Vana- 
dium-Alloys Steel Co. in the Los Angeles 
district at Maywood, Calif. R. P. Stemm- 
ler has been named president of the new 
Vanadium-Pacific Steel Co. 


V Vv 


H & H Machine Co., Inc. has 
been formed to specialize in fabrication 
of tubular metal products. Recently re- 
organized and incorporated, the new 
firm is successor to H & H Machine Co. 
founded in 1950 to engage in tool and 
die design and manufacture. The new 
organization, located in Norristown, Pa.., 
is headed by Kenneth Howie, Sr. as 
president. 


Godwin Gage Co. is the new name 
of the firm formerly identified as the 
Standard Thread Gage Co. According 
to the announcement, the name change 
not only would avoid confusion with 
other manufacturers selling under simi- 
lar names but also would better reflect 
the full range of products made by the 
company. There are no changes in 
either personnel or policies of the firm. 


Vvv 
Firm name of Die-Mold Engineering 


Co., El Monte, Calif has been changed 
to The Argyle Engineering Co. 


Boice Gages, Inc. has started con- 
struction of a new plant at Hyde Park, 
N. Y., which will permit present produc- 
tion to be tripled while providing space 
for still further expansion. 


Vvov 


Industrial Tectonics, Inc. is building 
a new Western Div. plant in Compton, 
Calif. to manufacture precision anti- 
friction bearings having special charac- 
teristics. The new plant, which will re- 
place the Los Angeles plant that was 
acquired last year, will include complete 
manufacturing and office facilities. 


YY vs 


Purchase of the Hathaway plant in 
Boston to house its Transistor Div. has 
been announced by Minneapolis-Honey- 
well Regulator Co. The _ three-story 
250,000-sq ft structure will house engi- 
neering, production and sales facilities 
of the division now located in Minne- 
apolis. Activities and administration 
will be integrated with those of Honey- 
well’s Doelcam Div. also located in Bos- 
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ton, while production facilities for man- 
ufacture of the Doelcam Div.’s line of 
gyroscopes, synchro motors and other 


electro-mechanical servo components 


will also be consolidated in the new 


plant. 


Joseph T. Ryerson & Son, Inc. has 
scheduled construction of a new steel 
service plant on a 1]4-acre tract near 
Indianapolis, Ind. The facility will in- 
clude a 2-story office building as well as 
1 2-span warehouse with adequate floor 
space tor stoc king a comprehensive 
range of carbon, alloy and stainless 
steels 

At the same time, details of the com- 
pany’s Charlotte, N. C. steel service 


plant were revealed. It will be a similar 


facility to the Indianapolis plant, both 
of which are scheduled for completion 
late in 1957. 


V Vv 


A new $3-million plant has been 
opened at Waltham, Mass. by Baldwin- 
Lima-Hamilton Corp. to house its entire 
Instrumentation Div. 
under one roof. Component operations 


Electronics and 


of this division, which will manufacture 
testing instruments, previously 
carried on as Ruge deForest, Inc. of 
Cambridge, Mass., O. S. Peters Co. of 
Washington, D. C., Sonntag Scientific 
Corp. of Greenwich, Conn., and Testing 
Equipment Dept. of Eddystone Div. of 
Baldwin-Lima-Hamilton, Philadelphia. 
The three companies, purchased by 
Baldwin in 1955, 1954 and 1949 respec- 


were 





povar-senurrz HyhrallG 


HYDRAULIC BAR FEED 


REGULATING 
CONTROLS 














$200 PER YEAR SAVINGS 


@ Boyor-Schultz Improved HYDRA-LITE Hydraulic 


tively, and the Testing Equipment Dept., 
have coordinated their manufacturing 
for more than a year in spite of their 
geographical separation. Last year they 
were consolidated into the Electronics 
and Instrumentation Div. 
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Plans for a new plant for manufac- 
ture of fabricated carbon products have 
been announced by Union Carbide and 
Carbon Corp. Upon completion, the fa- 
cility, located near 
Tenn., will be 


Lawrenceburg, 
operated by National 
Carbon Co., a division of the corpora- 
tion. It will have a production capacity 
of 12-million lb. of carbon products, 
with adequate provision for future ex- 
pansion. 
Vv¥ov 

Combined office facilities for the 
Gardner-Denver Co. and Keller Tool 
Div. have been completed at 12700 Capi- 
tal Ave. in Oak Park, Mich. The new 
building will house general and sales 
offices of both companies, a warehouse, 
storage areas for small parts and a re- 
pair shop. 


corporate changes 


E. W. Bliss Co. has acquired from 
American Flexible Coupling Div. of 
Zurn Industries Inc., exclusive rights to 
manufacture and sale of the patented, 
fully-crowned tooth gear type coupling 
for rolling mill equipment, their allied 
auxiliaries and other manufacturing ma- 
chinery. The coupling will be sold un- 
der the name of Amerigear-Bliss. 
Flexible Coupling Div. of 
Zurn Industries will continue to manu- 


American 


facture and sell their regular and spe- 
cial line of Amerigear couplings for all 
other applications. 


Through the recent acquisition of 
Western Design & Mfg. Corp., U. S. 
Industries, Inc. has entered the field of 
engineering, design and manufacture of 
aircraft and missile components and 
systems. 


Bar Feed eliminates feed fingers. 


@A motor driven, self-contained unit for single 
spindle automatics—odaptable to any other single 
spindle machine. 


@ Signal light warns when machine needs restocking. 
@ No feed finger scratches. 
@ No chamfering bar ends. 


e@ Greater occuracy from start to finish and a min- 
imum of bor end waste. 


@ Seven sizes—3/32” to 112” diometer capacity. 
@ Patented hydraulic controls. 

@ Reversing switch returns piston for restocking. 
@ Minimum Installation time required. 


Announcement of the merger of 
Gemmer Mfg. Co. into Ross Gear and 
Tool Co., Inc. was recently made by 
John E. Jarrell, President of Ross Gear. 
The Gemmer plant will be operated as 
a division of Ross Gear. 


SELF CONTAINED UNIT \ . 








Under a purchase agreement with 
Newport Steel Corp., Acme Steel Co. 
has taken possession of the property and 
assets of that former Merritt-Chapman 
& Scott subsidiary. 





BOY AR - SCHULTZ CORPORATION Dept. D-S, 2004 SOUTH 25TH AVENUE 


BROADVIEW. ILLINOIS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-186 





As a wholly owned 


The Tool Engineer 








subsidiary of Acme Steel, Newport will 
be operated as an Illinois corporation 
under the name of Acme Newport Steel 
Co. The acquired firm will continue to 
produce its present line of products 
which will be augmented by additional 
steel specialties. Present management 
will continue to administer the business. 


American Brake Shoe Co. recently 
announced that The Denison Engineer- 
ing Co. had become a division of the 
company. Denison has been a wholly 
owned subsidiary since June 1955. No 
change in personnel is involved in the 
change. 


American Optical Co. has purchased 
J. W. Fecker Inc. which now will be 
operated as a wholly-owned subsidiary. 
There will be no change in personnel. 
As part of the purchase, American Opti- 
Akeley 
Camera Co. which was taken over by 
Fecker last year. 


cal also acquired assets of 


H. K. Porter Co., Inc. has acquired 
business of West Virginia Steel and 
Mfg. Co. whose operations now will be 
combined with Porter’s Connors Steel 
Div. 


Machinery, equipment and inven- 
tory of Kendrick Mfg. Co. have been 
Brass Works, 


Inc. Superior will continue the manu- 


purchased by Superior 


facturing operations of that company as 
Kendrick Div. at the Kendrick plant for 
several months but will move operations 
to its own plant as soon as necessary 
alterations are completed. 


Jones & Lamson Machine Co. has 
acquired the physical inventory, work 
in process, trade names, design and 
customer good will of Modern Tool 
Works of Rochester, N. Y. The pur- 
chasing firm plans to integrate the new 
line with its existing line of tools in the 
Thread, Tool Div. 


new services 


Rahn Granite Surface Plate Co. has 
instituted a new service growing out of 
a method of reconditioning of worn 
granite surface plates to an “as new” 
condition. The technique restores both 
the surface accuracy and the appear- 
ance. 


Scientific instrument users may par- 
ticipate in a service and repair plan 
recently developed by Chicago Ap- 
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You Can be Sure of 


WAY 
BENEFIT 


produce 


ue 


When You Use S 


POWER SCREWDRIVERS 


and other Assembling Equipment 





Present Owners Report a 


SHARP GAIN in OUTPUT 


J, ; ‘ silos a RISE in PROFITS! 
Leasons. why you, too, should benefit from 


greatly stepped-up, lower-cost production and the wider 

profit margin that naturally follows . . . These 2-way ad- 

vantages of DPS Power Methods have been proved in over 

a quarter century of service to modern industry .. . If you 

are still using out-moded assembling methods, change 

now ... Get the facts about the extensive DPS line. No 
doubt we have a product that can 
be adapted to your requirements. 
Write today. 





SELECTIVE 


BARREL FEEDER PARTS FEEDERS 
with stationary ring 
cover, for heavy-duty, 


large production runs 


5 SCREW- 
DRIVING 
MACHINES 


Bench and Pedes 
tal types. Pedestal 
Model A pictured 


Modern Necessities 
Widely Adaptable 


These versatile devices not only 
provide the feeding operctions 
on Detroit Power Screwdrivers, 
but they are being widely used 
on today’s many special high- 
production machines. 

BOWL FEEDER 


Vibratory type, to select 
and feed smaller fragile 


WHAT !S YOUR FEEDING AND ASSEMBLING PROBLEM? 
WRITE US—ALSO SEND SAMPLE ASSEMBLY 


DETROIT POWER SCREWDRIVER CO. 


2799-A W. FORT ST. DETROIT 16, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-187 
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KBF2 BORING... 
ILLING MACHINE 


WITH AUTOMATIC SPINDLE POSITIONING CONTROLLED 
BY HAND POSITIONER OR PUNCHED CARD SYSTEM 


Preselective automatic po- 
sitioning anywhere within 
a 50x30" area. 
ELIMINATES JIGS & 
FIXTURES! 


FOR SINGLE PIECES, SMALL 
OR LARGE BATCHES 


NEW! 


Automatic Punch Card con- 
trol completely eliminates 
possibility of human error... 


? Soeur 
; ; eng ” 
-»- keeps settings for job on 
“automatic memory” file 
whenever job is repeated! 


For detailed information and literature, contact sole importers: 


Mi A RA MACHINERY CORP. 
45 $O. BROADWAY, YONKERS, N.Y. * YOnkers 8-0500 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-188 
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paratus Co. The program, which calls 
for regular preventative maintenance 
cheeks and emergency repairs, is simi- 
lar in theory to the coverage purchased 
by many television set owners, and is 
designed to provide protection against 
breakdowns of highly complex appa- 
ratus which often controls large and 
elaborate production operations. 


awards 


A special Maintenance Award has 
been set up under sponsorship by Greer 
Hydraulics Inc. of Jamaica, N.Y. The 
annual award will be made for the best 
idea, proposal or design leading to solu- 
tion of an aircraft maintenance prob- 
lem. It may embrace a technique, de- 
sign, device or instrumentation in the 
tear-down, build-up and/or testing of 
aircraft engines and accessories. Win- 
ner of the award will be presented with 
a plaque and an honorarium of $500. 

Vvv 

National prizes of $1,000, $750, $400, 
$200 and $100 are being offered in each 
of two classes of competition in the 3rd 
Products Development Contest which is 
sponsored by the Steel Founders’ So- 
ciety of America every third year. 
Entries may be submitted in any of the 
areas of: original design, utility, theory. 
replacement or conversion, redesign, 
new items or market prospects, or 
actual case histories. Details are avail- 
able from the society, 606 Terminal 
Tower, Cleveland. 


training program 


Cross Co. has launched an engineer- 
ing school for machine designers in an 
effort to ease shortage of engineers and 
to help fill the company’s particular 
needs in the future. Trainees are high 
school graduates whose selection tests 
indicated had an aptitude in that direc- 
tion. The program will include a con- 
centrated general learning of drafting 
techniques for 26 weeks and then 314 
years of on-the-job training. 


licensing 


Prenco Products, Inc. of Hazel Park, 
Mich. has been granted an exclusive 
license to manufacture the Harmark 
line of foundry products in the United 
States by Harborough Construction Co., 
Ltd. of Market Harborough, England. 
Harborough is a leading British pro- 
ducer of binders, dressings and adhe- 
sives for use with the carbon dioxide 
hardening process for foundry C cores 
and molds. Initial quantities are ex- 
pected to be available for delivery in the 
United States by October. 
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Versatile “lay away” 
clamped-on carbide 
circular form tool 


Replacement costs and delays vanish 
with Crafts rugged, heat-reated alloy 
steel Tool Holder. Can be used over 
and over again for any number of dif 
ferent contours on B & S #oo, #o, #2 
machines. 

Simply order our interchangeable 
carbide tips optically ground to your 
specifications. In stock for immediate 
delivery. 


Diamond Dressers Diamond Tools 








Carbide Gages Special Carbide Tools 


Send Today for FREE CATALOG “Com- 
plete Carbide Tooling for Automation”. 
Describes Crafts’ newest time and money- 
saving contributions to the tooling field.’ 


Arthur A. CRAFTS Company, Inc. 


601 Newbury Street 
Boston, Mass. 

Chicago 

Detroit 

Philadelphia 

Bristol, Conn. 


Nov. 8-9. Steet Founpers’ Society oF 
America. Technical and operating con- 
feience, Carter Hotel, Cleveland, Ohio. 
For details, contact society offices, 606 
Terminal Tower, Cleveland 13, Ohio. 


Nov. 8-9. Society or AUTOMOTIVE EN- 
GINEERS, INc. National fuels and lubri- 
icants meeting, The Mayo, Tulsa, Okla. 
Get further details from society head- 
quarters, 21 W. 39th St., New York 18, 
= a 


Nov. 13-15. Investment Castine In- 
STITUTE. 4th annual meeting, Sheraton- 
Cadillac Hotel, Detroit, Mich. More 
facts may be obtained from institute 
office, 27 E. Monroe, Chicago 3, IIl. 


Nov. 15-16. Operations RESEARCH So- 
cieTY OF America. 10th national meet- 
ing, Hotel Mark Hopkins, San Francisco, 
Calif. Write for details c/o Operations 
Research Office, Johns Hopkins Univer- 
sity, 7100 Connecticut Ave., Chevy Chase 
15, Md. 


Nov. 25-30. American SOCIETY OF 
MECHANICAL ENGINEERS. Annual meet- 
ing, Statler Hotel, New York, N. Y. 
More information is available from 


society, 29 W. 39th St., New York, N. Y. 


Nov. 26-30. INTERNATIONAL AUTOMA- 
TION Exposition, New York Trade 
Show Bldg., New York, N. Y. Complete 
information may be had from Richard 
Rimbach Associates, 845 Ridge Ave.. 
Pittsburgh 12, Pa. 


Nov. 27. AMERICAN INsTITUTE OF Con- 
SULTING ENGINEERS. Annual dinner. 
Waldorf Astoria Hotel, New York, N. Y. 
Contact institute office, 33 W. 39th St.. 
New York 18, N. Y. for details. 








INDICATE A-11-189-1 
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ec. 6-7. ILLinois INSTITUTE OF TECH- 
NOLocY. Cost Control Conference, IIT 
(Commons Bldg.. 3200 S. Wabash Ave.. 
chicago, Ill. Request more information 
from Institute, 35 W. 33rd St., Tech- 
nology Center, Chicago 16, Ill. 





/ STANDARD 
SIZE 


1 /64" 
OVERSIZE 


Available 
from stock 
for each 
screw size 


1/32” 
OVERSIZE 


30° Right Hand Spiral, 4 Flute 


Now you can speed up production 
100% with our New 30° fast 
right hand spiral, four-flute 
counterbores. 

You will find that faster feeds 
are possible with this freer-cut- 
ting tool. 

Hardened counterbore blanks 
in stock can be ground to any 
special pilot and flute diameters 
in one week, 


Complete Reamer cata- 
logue with world’s 
Greatest Reamer se- 
lection by the Thov- 
sands’ and thousandths. 
Write for it today! 


TWENTIETH CENTURY 
MANUFACTURING CO. 


ROUTE 176 and BRADLEY ROAD 
BOX 429 LIBERTYVILLE, ILL. 


INDICATE A-11-189-2 





“Stop Cutting Air and you Start 


Cutting COS TS eee 


Just equip with 


LIPE Automatic 


MAGAZINE LOADING BAR FEED” 


Says Foreman Billy Smathers* 


“We put in two Lipe AML Bar Feeds as a test,” explains 
Foreman Smathers. “At the same cutting speeds as our other 
screw machines, the AML-fed machines turned out the two 
pieces I hold in my hands, 78% faster for the small 7s” piece, 
and 108% faster for the 16” piece. That opened our eyes... 
but quick! Yet the reasons were perfectly obvious. The Lipe 
AML’s fed stock without pausing. No cutting air. No repeat 
motion for feed-outs. No down-time for changing feed fingers, 
or for remnant disposal. The AML’s geared our production to 
the steady pace of the clock . . . so many units of output per 
so many units of time. Overall, the gain was astonishing!” 


WRITE OR WIRE for a FREE Lipe Sales Engineering estimate 
of production increases, savings and amortization time of Lipe 
AML Bar Feeds in your production layout. 

* Photographer's models and pseudonyms used 


to protect company identity ond 
confidential Information. 


Lipe-ROLLWAY 


cormrrPpPORATiIO-N 
a ea ee ee, De | 





Machine Tools . Heavy-Duty Automotive Clutches » Portakle Power Hack Saws 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-190 
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Ext WHITNEY AND THE BirtH OF AMER- 
ICAN TECHNOLOGY—by Constance McL. 
Green. Published by Little, Brown and 
Co., 34 Beacon St., Boston 6, Mass. 
Price $3.50. 225 pages. 

In 1792, when Eli Whitney graduated 
from Yale, the prospects of American 
Industry were far from bright. The 
nation was still in its frontier stage, and 
there was neither adequate labor force 
nor a body of artisans skilled in tradi- 
tional crafts, such as had long existed 
in Europe. This lack of hands and 
shortage of skills compelled Americans 
to tinker, to look at the processes of 
production from fresh viewpoints and to 
contrive ways of sparing labor. Whitney 
was one of these tinkerers. 

After perfecting the cotton gin, which 
brought him nothing but frustration 
and bitterness, he turned to the manu- 
facture of guns for the government. 
Whitney concluded that the parts of a 
musket could be shaped by machine 
tools much more quickly than the 
skilled artisan could produce them by 
hand, and with such accuracy that their 
parts would be interchangeable. 

It was his efforts and discoveries in 
this direction that led him to the prin- 
ciple of mass production. 

This is a volume in The Library of 
American Biography, edited by Oscar 


Handlin. 


INDUSTRIAL ENGINEERING HANDBOOK 
Harold B. Maynard, Editor-in-Chief. 
Published by McGraw-Hill Book Co., 
Inc., 330 W. 42nd St... New York 36, 
V. Y. Price $17.50. 1504 pages. 

The function of industrial engineer- 
ing has become increasingly important 
as industry moves to improve methods 
and reduce over-all manufacturing 
costs. Some companies recognize in- 
dustrial engineering while others, not 
recognizing the function as such, never- 
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theless make use of some of the pro- 
cedures used by industrial engineers. 

This handbook contains a description 
of the best in practical industrial engi- 
neering practices and their application 
in industry. Methods, work measure- 
ment, time standards and wage payment 
are discussed, as well as control proce- 
dures, plant facilities and design and 
other aspects of industrial engineering. 

Human and industrial relations of 
industrial engineering are stressed 
throughout the book 


CONTAINER SizE AND PALLET PATTERN 
SELECTION Criteria FOR Use on 40 x 
i8” PatLets—by J. P. fkrep and S. 
Stambler, U. S. Navy Research and 
Development Facility. Available from 
OTS, U. S. Department of Commerce, 
Washington 25, D. C. Price $3. 14% 
pages. 

Selection of pallets for conveying or 
storing materials plays an important 
role in the over-all efficiency of material 
handling operations. A great deal of 
time can be consumed loading and un- 
loading pallets and usually experience 
is gained only by the trial and error 
method. 

{ new graphic method for quick 
selection of patterns for loading 20,000 
sizes of containers on the 40 x 48” 
pallet has been devised by the navy. The 
method assembles data involved in com- 
parative areas, dimensions and eflficien- 
cies, enabling improved area and cube 
utilization in warehousing and transpor- 
tation of palletized loads. 

Six master charts present 172 pallet 
patterns applicable to containers gradu- 
ated in increments of 4” with lengths 
of 6 to 52” and widths of 5 to 43”. Alter- 
nate container sizes also can be deter- 
mined. 


STANDARD Costs FOR MANUFACTURING 

2nd Ed.—by Stanley B. Henrici. Pub 
lished by McGraw-Hill Book Co., In 
330 W. 42nd St., New York 36, N.Y. 
Price $6. 336 pages. 

Most tool engineers are familiar with 
the general idea of standard costs and 
realize that cost performances should be 
evaluated, not by reviewing actual costs 
alone, but by comparing them with a 
fixed measure—the standard cost—and 
discovering the reasons for deviation 
from that measure. Control comes when 
steps are taken to eliminate this devia- 
tion. 

This book discusses new facts and 
methods on direct labor costs, capacity 
variances, standardization of operations, 
clerical procedures and a review of dif- 
ferent types of cost systems. Also in- 
cluded are data for evaluating salaried 
positions, estimating costs for new or- 
ders, determining selling prices and 
selling management on the benefits of 
standard cost control programs. 
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:: BALANCED Synclinc/ DESIGN 


that makes 


MARVEL 


Synclinal 


FILTERS 


American 
Industry’s 


A-1 CHOICE 


SUMP TYPE (cutaway LINE TYPE (cutaway 


In the plants of America industrial giants 
as well as in smaller plants, Marvel Syn- 
clinal Filters are being installed on all types therefore, longer periods of productive 
of hydraulic and other low pressure liquid operation are attained in the absolute mini- 
circulating equipment. Marvels are chosen mum of maintenance They meet J.1.( 

because of their excellent performance ir 
protecting machines and increasing produc- 


maximum ACTIVE filtering area and suffi 
cient storage space for filtered out particles 


Standards 


tion by reducing down-time They are prov- Not only plant operators, but also, OVER 
ing again and again, their superiority in the 700 ORIGINAL EQUIPMENT MANUFAC 

one real test--ON THE JOB! The BAL rURERS have recognized the 
ANCED Synclinal Design of Marvel Filters Marvel 


provides that all-important balance betweer them 


superiority of 
Synclinal Filters and now install 
as standard equipment 


Specify MARVEL SYNCLINAL FILTERS on New Equipment— 
Standardize with Marvel’s on Existing Equipment 
EASY MAINTENANCE A SIZE FOR EVERY NEED 


AS l stalla 
1 G.P.M,. Gr 

i by multiy 
cribed catalog) Cho 


FILTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


itra 


to offer IMMEDIATE DELIVERY 


24) IMMEDIATE DELIVERY! As in the past, Marvel continues 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, Ill. PHONE: JUniper 8-6023 


Se eee eee ee eeeeeeeeeeeeeees95 


Without obligation, please send me complete data on Marvel 
Synclinal Filters, as indicated 
Catalog *#107—For Hydraulic Oils, Coolants, Lubri 
ants 
Catalog #200—For Fire-resistant Hydraulic Fiuid 
Aqueous Base) 
Catalog *400—For Fire-resistant Hydraulic Fluid 
Synthetic) 
Catalog *301—-For Water 


ame 


Catalogs 
containing 
complete data 
available on 
request 


Company 
Addre 
City 
State 


Leeeee eee eee ee eee 
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Ehrhardt St. Louis 


SOMETHING YOU MUST READ-A BRAND NEW, 
COMPLETE 24-PAGE PICTURE STORY 
OF WHAT EHRHARDT'S COMBINATION 
OF TOOLMAKING SKILLS, EXTENSIVE 
FACILITIES AND UNIQUE EXPERIENCE 
CAN MEAN TO YOU. Photographs by Wm. Vandivert, of LIFE Magazine 


RITE NOW FOR YOUR COP \ 


A nation-wide Service to the few 

who want the most 

in high precision gauges, dies, jigs and fixtures 
Ehrhardt Tool and Machine Company 


914 Monroe Street, St. Louis 6, Missouri 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-192 The Tool Engineer 





Three major executive appointments 
at Gear Grinding Machine Co. and its 
subsidiaries involved William F. Wil- 
son, who was named executive vice- 
president of Gear Grinding; William J. 
Taylor, who became vice-president and 
general manager of Republic Gear Co.; 
and Fred F. Miller who was made vice- 
president of Detroit Bevel Gear Co. 
Temporarily the presidency of Republic 
is being left open and Mr. Taylor will 
run that subsidiary through his new 
position. Mr. Wilson formerly was vice- 
president in charge of engineering and 
manufacturing at the parent company. 
Mr. Taylor moves into Republic from 


Detroit Bevel where he was vice-presi- 


dent, administration. Mr. Miller has 


been vice-president of operations and 
director of engineering at Detroit Bevel. 


During the recent annual meeting, 
James W. Vicary was elected president 
of Porcelain Enamel Institute to serve a 
two-year term. Mr. Vicary is president 
of Ervite Corp. 


W. W. Gilmore was elected a vice- 
president of Minneapolis-Honeywell 
Regulator Co. He is president of the 
company’s Micro Switch division and 
will continue to hold that post. 


Elmore Broadhurst has been 


Earl R. Lewis, Jr. was made pro- 
duction manager of the cutting tool and 
gage divisions of the Pratt & Whitney 
Co. He joined the company in 1940 
and has held various supervisory posi- 
tions in time study, routing, estimating 
and planning departments of the divi- 
sion. 


Andrew B. Huntington has been 
named chief engineer of Ross Operating 
Valve Co. He has been with Ross since 
1952 when he joined the firm as man- 
ager of production engineering. 


Henry A. Lundy was recently elected 
vicé-president of Hardinge Brothers, 


Inc. 


Square D Co. has made public the 
election of Wilbur H. Peter, Jr. as a 
vice-president of the company. He also 
became division manager of Electric 
Controller Div. on October 1. Previously 
works manager of the division, he suc- 
ceeds Alvin C, Dyer who retired as 
vice-president and division manager, but 
who continues as a consultant to appli- 
cation of the company’s electrical con- 
trols to steel mill and related heavy 
industry operations. 


\ppointment of G. E. Hutchinson to 
the recently created position of manager 
of quality control has been announced 
by Rem-Cru Titanium, Inc. Mr. Hutch- 
inson, who was a member of the original 
research team which helped to develop 
titanium beginning in 1947, has been 
assistant sales manager of the company. 


Several appointments have been re- 
vealed by Norton Co. following creation 
of three new divisions. Announcement 
was made by John Jeppson, vice-presi- 
dent who was made general manager of 
the abrasive division and director of 
manufacturing. Duane E. Webster was 
named assistant to the director of manu- 
facturing and will continue as manager 
of diamond products and as chairman 
of the cost reduction and suggestion 
committees and as secretary of the 
technical products committee. Frank 
G. Gifford, who has been manager of 
wheels plants, was named works man- 
ager of the abrasive division. Previously 
manager of abrasive and bond plants, 
David Reid, Jr. is now factory man- 
ager. Harold E. White, who was pro- 
duction 


engineer for abrasive and 


bonds, is now assistant manager of 


crushing plants. 


named general nanager-Cy- 
clops Div., of Universal-Cy- 
clops Steel Corp. Formerly 
works manager of the Titus- 
ville, Pa., plant, he now as- 
sumes responsibility for the 
division’s operating, adminis- 
trative and technical phases. 
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A. King McCord was elected 
president of Westinghouse 
Air Brake Co. succeeding E. 
O. Boshell who resigned that 
office which he had held in 
addition to his present post 
of board chairman. Mr. 
McCord previously was pres- 
ident of the Oliver Corp. 


John A. Lindberg is manager 
of manufacturing operations 
for Mackintosh-Hem phill 
Div. of E. W. Bliss Co. Prior 
to joining the division in 
February, he was general 
foreman of Continental Can 
Co. and chief metallurgist 
for Struthers Wells Corp. 


Oe AB to of 
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E. J. Formhals is new gen- 
eral manager of the Canadi- 
an operations of Progressive 
Welder, Canada Ltd. He 
brings to this position an ex- 
tensive background in man- 
agement, engineering, manu- 
facturing and international 
sales in Canada and the U. S. 





Alexander H. d°Arcambal 
(left) retires Nov. | as presi- 
dent and general manager of 
Pratt & Whitney Co., Ine., 
but will remain active in a 
consulting capacity and as 
honorary board chairman. 


Edward P. Gillane (right) 
executive vice-president and 
a director of P&W, becomes 
its new president and board 
chairman. Mr. d’Arcambal is 


an ASTE 
Both 


Society's 


men 


Lunkenheimer Co. has revealed ap- 
pointment of Jack P. Anderson to the 
post of chief industrial engineer. Prior to 
joining the company he 
with the Q. A, 


industrial engineer. 


was ass iated 


Sutton Corp. as plant 


past president. 
belong to the 
Hartford 


chapter. 


John P. Beal, Jr. former 


works manager of the Titusville. Pa 


assistant 


plant of Universal-Cyclops Steel Corp.. 


is now production manager 
Cyclops Div. responsible for operation 


and production planning functions. 


of the 





SENTRY Diamond Blocks 


N 


ROTARY FILE 


...a@ size for every tool! 


For maximum economy and satis- 
faction of operation, select the SENTRY 
Diamond Block best suited for the 
size tool you heot treat 

However, if you do not have a 
SENTRY Furnace as yet, it can be dif 
ficult to imagine the high degree of 
hardening perfection the SENTRY Dia 
mond Block Atmosphere can achieve 
for you on your High Speed or High 
Carbon High Chrome steel tools 

We suggest the use of the proper 


Request 
Catalog 


G-47 


SENTRY Diamond Block for a specific 
size tool, because we know SENTRY 
owners are perfectionists. They wont 
the best — that’s why they bought the 
best: SENTRY Furnaces! 

If you want perfection, simplicity of 
operation, outstanding economy and 
the ultimate in heat treating quality 

then YOU want SENTRY — SENTRY 
Furnaces and SENTRY Equipment! 

Learn about the best. Compare it 

with the rest. Send for 


ELECTRIC FURNACES 


 } 


Write Bil Se) 4. 1 8 Meme cep 4:.e) teoRe 7.) 5 


FOR FURTHER INFORMATION USE READER SERVICE CARD; INDICATE A-11-194 





Appointment of Richard R. Kesti as 
chief engineer of both Valvair Corp. and 
Sinclair-Collins Valve Co. was recently 
announced. Mr. Kesti who formerly was 
group engineer in charge of missile 
valve and control component design and 
development for Chrysler Corp., now 
heads the general engineering divisions 


of Valvair and Sinclair-Collins. 


Hank Bryk has joined Alloy Preci- 
sion Castings Co. as special assistant to 
the executive vice-president. He will be 
in charge of the company’s lost wax 
division and also will be concerned with 
development and 


special production 


problems. 


Alfred D. Stevens has been named 
Willev’s 


Carbide Tool Co. and will be respon- 


assistant general manager of 


sible for the company’s newly expanded 
carbide metal manufacturing division. 
He formerly was quality control man- 


ager of Kennametal, Inc. 


Jay B. Srybnik has been elected to 
the vice-presidency of S & S Machinery 
Co. He alse will continue in his present 
capacity as chief of the firm’s rental 


program. 


Thomas H. Pattison was 
made manager of the Pittsburgh plant 
of E. W. Bliss Co.’s Mackintosh-Hemp- 
hill Div. 


division, he has 


recently 


A veteran of 37 years with the 
general 
intendent of the Garrison Works since 
1954. 


been super 


H. W. Loud Machine Works, Inc. has 
announced appointment of Nicholas M. 
Esposito to fill the newly created post 
of production manager. Mr. Esposito 
takes more than 21 years’ production 
experience with Axelson Mfg. Co. to his 


new position. 


New manager of the tabletting divi 
sion of F. J. 
Karian. 


metal and industrial compacting presses 


Stokes Corp. is George 
Specialist in sales of powder 
for the past two years, he now will 
supervise all product design, sales and 


customer service activities. 


Hugh D. Connell is now manager of 
the project engineering department of 
Acme Steel Co. Since 1954 he has been 
a project engineer in the New Products 
and Improvement Div. 


The Barden Corp. has made _ public 
the elevation of Harold H. Gillespie to 
the office of vice-president and assistant 
general manager and of Emil J. Karkut 
to the post of vice-president and factory 
manager. 
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A PRANSISTOR MAGNETIC power sup- 
ply, small enough to fit in the palm of 
a hand, is designed to replace small 
vibrators, inverters, or dynamotors. It 
measures 2 x 2% 
14% Ib. The unit, 
called Hycon-Vert- Produce 
er, is being pro- ce: 
duced in limited Miniature 
quantities for spe- Power Supply 
cific operations, 


x 3 in. and weighs 


has a 24-y d-c input and provides out- 
puts of 115 v, 400 cycle ac, and 150-y 
de with a 25-watt load rating. 

The instrument, which has no moving 
parts, supplies a-c power for £yroscopes, 
servomotors, and magnetic amplifiers; 
and high voltage de for mobile applica- 
tions and allied electronic equipment. 

Efficiencies of as much as 90 percent 
are claimed for the unit, minimizing 
heat dissipation problems. 

Because of its hermetic seal, it has 
explosion-proof characteristics and _al- 
most total absence of radio and acoustic 
noises, 

Hycon-Verter units operating in the 
range from 20 watts to one kilowatt are 
contemplated by the company. 


7 * * 


’ 

i THROBBING, internal move- 
ments of an engine while it is running 
have been recorded in motion pictures 
by General Electric-Detroit Arsenal en- 
gineering team. The job involved taking 
X-ray pictures 


through the steel . 
Hrowen le S€" Develop Technique 
housing, and visu- 


ally stopping with To Film Motors 
a camera the high. During Operation 
speed motion. 

Through the new technique, called 
stroboradiography, slow-motion X-ray 
movies and still pictures of pistons, 
cams and other moving parts have en- 
abled engineers to scrutinize complete 
cycles of engine operation for faulty 
performance or wear. 

Designers thus are given a glimpse 
inside a completed machine operating 
at normal speed under load conditions. 
Improved, lightweight designs, and per- 
haps important basic design changes 
could result from the X-ray motion 
studies. 

The special stroboradiographic equip- 
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exposures of moving objects have been 
made with low-energy equipment, but 
quality of the radiographs suffered when 
the object was composed of heavy parts 
of varying thickness. 

The new process involves taking thou 
sands of short exposures accurately syn- 
chronized with the moving part. With 
an exposure time of 10 to 15 millionths 
of a second, it is possible to radiograph 
an engine turning at several thousand 
rpm. 

Raymond A. Pulk, chief of the Detroit 
Arsenal’s Materials Laboratory, con- 

ment was developed by GE for use with ceived the idea of adapting the betatron 
its high-energy industrial X-ray _beta- to this concept. He indicated hope that 
tron, operating at 5 to 15 million volts. individual shortcomings of a newly de 
The company’s laboratory in Schenec- signed engine can be corrected by 
tady, N. Y., developed the equipment in stroboradiographically examining the 
cooperation with Detroit Arsenal and engine while it is running under load 
the G-E X-ray Dept. in Milwaukee. thus showing up any components that 
Prior to this development, single-shot might not be functioning correctly. 








20” MODEL 


Do ALL These Do) We La RM 1 fed changes — 
Milling Or Boring Machine: | 


1%" to 52” or 3” to 108° 


SA 
¥ Rotary Milling and Indexing r 


¥ Automatic Cycle Milling 
¥ Continuous Face Milling 
¥ Cam Milling 

¥ Automatic Positioning 


¥ Revolving Fixture Operations 
with KNIGHT'S 
POWER FEED 


special equipment or 
adaptors— no feed 


connection to milling or 


No setup time—no 


boring machine! Just 
plug into electric outlet 
and it’s ready for work. 
Fast and accurate— 
an exceptional time and 
labor saver! Mail 
coupon for catalog. 


ATTACH TO 
COMPANY 
LETTERHEAD 


WB. KNIGHT MACHINERY CO 
KNIGHT 24”—42”—48"—60" MODELS 3918 W. Pine Bivd., St. Lowis 8, Mo 


Infinitely variable feed. Send information of Power-Feed Rotary Tables 
NAME 


TITLE... : 
. taut BAOwNSey co. 
me — $T. LOUIS 6, MO. D Also send details on Knight Milling Machines 


FOR FURTHER INFORMATION, UES READER SERVICE CARD; INDICATE A-11-195 
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: Gage blanks for large diameter 
Gage unit components—for holding, countersink gages 
adjusting and protecting dial indica- 
tors in special gage designs. 





special gage designs 


simplified with... 


pavis GAGE COMPONENTS 





Depth gage bar and pin com- 


peepact ss sus one: Now available — a complete line of gage components 
- for application in designing special gages. Wide selection 
of types and sizes available from stock. 


Davis gage components eliminate designing, detailing 
and building many details of special gage designs. Both 
design time and special gage build costs are substantially 

reduced. . ‘ ‘ 6 


New 136 page catalog +9 with tracing templates now 
available to gage process and design engineers. Send 
Barrel type flush pin gage blanks. for your copy today. 


34 model sizes available from stock. Gane comment Giileeten te 
special design demonstrated to 


process and design engineering 
personnel by special appointment. 


i Write for particulars. ' 
y | Davis mobile demonstrator. 


A. G. DAVIS GAGE & ENG. CO. 


21435 DEQUINDRE RD. ° HAZEL PARK, MICHIGAN 


World's leading manufacturer of gage components 
for special flush pin and indicator type gages. 


vay 


Gage component assemblies. Speci- 
fied according to design needs. 


Gage body and pin components for 
built-up gages. A new concept in 
gage designing. 


Long series bar type flush pin gage 
blanks. 78 model sizes available 
from stock. 


Bar type flush pin gage blanks. 46 


model sizes available from stock. 
{ 
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automatic trans 
in presswork 


— speeds production 
— improves safety 
— cuts handling costs 


By W. D. Berry 


Electrical Engineer 
Danly Machine Specialties Inc. 
Chicago, Ill. 


A UTOMATIC HANDLING DEVICES such as 
press loaders, unloaders, conveyors, 
shuttles and similar equipment, make 
stamping operations today contrast 
sharply with those of a few years ago. 
Now parts are moved into or out of 
stamping and welding presses, trans- 
ferred automatically from press to 
press, and finally the finished part is 
loaded on a stock truck or conveyor. 

In 1936, the production line for a 
floor pan included two large stamping 
presses to perform the forming oper- 
ations. Blanks in bundles of 200 sheets 
were piled on horses in front of the 
first press. Two operators separated the 
top sheet and placed it in the die. After 
the panel was drawn, two operators at 
the back of the press reached in and 
pried the panel loose, pulled it out, 
placed it on a pipe slide and pushed 
it to the second press. 

In this operation, much the same 
cycle was repeated except that four 
men were assigned to remove specific 
pieces of scrap so the next panel could 
be loaded. After 50 panels had been 
completed, the line stopped until the 
formed parts could be removed. 

Lubrication of the draw operations 
was accomplished by two additional 
operators in front of each press. They 
used a mop and a 5 gallon bucket of 
drawing compound. Production was 
about 150 pieces per hour and ten op- 
erators were required. 

In today’s modern plant, the pile of 
blanks is loaded mechanically. If draw- 
ing compound is required, it is applied 
in measured amounts by properly lo- 
cated spray heads. 

At the proper point in the press 
stroke, the loader receives a signal and 
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pushes the sheet into the die. The loader 
will not move, however, unless there is 
a sheet in position for loading. The un- 
loading device also receives a signal 
to unload the drawn panel and must 
remove the panel before a new sheet can 
be loaded. 

Much the same cycle is followed in 
the second and third presses, except 
that, after the third operation the com- 
pleted panel is removed onto a conveyor 
which loads it to a truck. Scrap pro- 
duced in the second press falls free 
from the die into chutes which carry 
it to the basement where it is auto- 
matically collected and baled. One 
operator is stationed at the beginning 
and another at the end of the line to 
supervise the Production 
rates are high, probably around 600 
per hour. Limiting factor is the speed 
of the draw press. 


machines. 


Many press lines today are becoming 


Fig. 1. 


completely automatic in handling parts 
in this fashion, Fig. 1. 

Another type of automation in press 
lines is exemplified by the transfer 
press. In this system, a single press 
mounts all of the dies required to make 
a particular part. They are positioned 
side by side in proper operational 
order. A mechanically driven transfer 
mechanism moves the workpiece from 
one die to the next with each suc- 
cessive stroke. 

In operation, a blank is automatically 
placed on the press loading station. 
After the press makes a work stroke, 
and as it begins its return stroke, the 
transfer mechanism moves each blank 
forward to the next station where they 
are located in the position for the next 
work stroke. Thus, at each stroke of 
the press, one blank is fed in and one 
finished piece ejected, Fig. 2. 

Production speed of the press is high. 
Since the transfer mechanism is auto- 
matic, it never gets out of time with 
the slide to cause malfunctioning or 
smashups. No complicated interlocking 
is required. When on a run, the press 
operates continuously. 


Line of four transfer feed presses at Sterling Plant of Ford Motor 


Company. Automatic system for handling parts appears at left. 





Coordinate 
Measuring 
Microscope 


High precision, 
low cost 
instrument for 
2-dimensional 
linear 
measurement. 
Range 2” x 2”, 
reading to 
0.0001”. 


Cut rejects, speed production 


Fast, reliable readings 
to 0.0001” with Gaertner 
measuring microscopes 


Precise, versatile, easy-to-use 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 
sharply-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


Toolmakers’ 
Microscope 


Ultimate in measuring 
microscopes. Range 
2” x 4”, reading to 
0.0001”, angular 
measurement to 


1 minute. 


Micrometer 

Slide Comparator 
Reliable, low cost 
instrument for linear 
measurement. Ranges 
up to 4”, reading to 
0.0001” or 0.00005”. 


Filar Micrometer 
Microscope 


High quality, low cost 
instrument for extremely 
precise measurements 
Range 0.08”, reading 

to 0.00002” 


Write for Bulletin 161-54 showing 
applications, models, specifications. 
The Gaertner 
Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
INDICATE A-11-198 
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One limitation of this type of press 
is the size of parts that can be handled. 
So far, no body builder has adapted it 
to floor pan operations since cost would 
be high. 


Advantage of Automatic 
Press Lines 


A very important advantage of the 
automatic press line is the safety it 
affords. Guards such as screens, rails. 
gates, etc., keep employees away from 
danger zones while the line is in oper- 
ation. Portions of guards removed for 
access to the equipment are equipped 
with switches that stop the line when 
removed, and prevent it from operating 
until the guard is again in place. 
Emergency stop buttons are located at 
critical points. 

Since a well run plant is a clean 
plant, this also contributes to safety. 

In early days of mechanization de- 
vices were, in some cases, called “gadg- 
ets.” Some were crude but worked 
and proved the principles of automatic 
handling. Modern devices operate day 
after day without trouble. It is impor- 
tant. of course. that limit switches, re- 
lays. air valves, cylinders. etc. are the 
best that can be obtained for the serv- 
ice and are properly applied. More limit 
switches fail because of improper in- 
stallation than because of overwork. 
The greatest cause of failure is forcing 
the switch arm beyond its limit of over- 
travel. 

While the choice of drives for auto- 
mation devices should be suited to plant 
conditions. hydraulic devices are some- 
times found too slow, and in addition. 
present maintenance problems due to 
a tendency to develop Jeaks. Many 
plants use air to operate all loading and 
unloading devices and shuttles. 

The possibility of using a mechanical 
drive taken directly from the press. un- 
fortunately has not been thoroughly ex- 
plored. It is a positive drive and where 
it can be used, will give a good account 
of itself. In designing automation equip- 
ment for a line of presses, it is impor- 
tant that various sections be portable so 
that the area in front and behind a 
press can be cleared for die change or 
service. Most modern presses are 
mechanically driven 
rotary cam limit switches for automa- 
tion circuits. These can be easily ad- 
justed to operate at any point in the 


equipped with 


press cycle and will retain accuracy of 
setting. Other operations are usually 
controlled by standard limit switches or 
sometimes photo cells. 

Each device should have a tryout 
circuit to allow maintenance to check 
operation without exposing personnel 


Fig. 2. Transfer feed press used in 
stamping automotive chassis parts, 
combines operations of six individual 
presses and eliminates manual han- 
dling. 


to dangers of moving parts or affecting 
other devices in the line. Control cir- 
cuits should be arranged so that if the 
line is stopped, restarting will pick up 
and continue the cycle from that point. 
Justification for use of automation 
or mechanized devices is strictly on an 
economic basis. Regardless of cost. it 
must be shown that a device will pay 
for itself, in order for it to be built 
and used. 
From a paper given at the 1956 On-Campus 


Conference sponsored by ASTE at Purdue Uni 
versity 
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Human Management of 
Engineers 


By H. M. Miller, Jr. 


Personnel Div., Engineering Dept. 
E. I. du Pont de Nemours & Co., Ine. 
Wilmington, Del. 


The story of the management of en- 
gineers is the story of management. It 
is in no way debasing to engineers to 
treat them as humans first. The fact that 
engineers are professional men makes 
them more sensitive to the strengths and 
shortcomings of management. For the 
same reason, they are much more apt to 
recognize that the true function of man- 
agement is to achieve the goals of the 
organization by enhancing individual 
productivity. In short. when we do a bet- 
ter job of managing. our engineers will 
do a better job of engineering. 

Too often we think of an engineer as 
a member of a group, often a large 
group, rather than as an individual pro- 
fessional employee. We fail to realize 
that he may think of himself in the same 
way, and that the group identification 
may tend to deprive him of the personal 
satisfactions he would have as a lone 
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professional worker. The struggle of en- 
gineers for true professional stature has 
increased the complexity of this prob- 
lem. Indeed, at du Pont, our major con- 
cern is to see that these personal satis- 
factions are met and that each individu- 
al engineer receives proper recognition 
for his personal and technical contribu- 
tions to the achievement of group goals. 

Within the generally accepted limits 
of scientific management, a large part of 
productive supervision lies in the area 
of good judgment, personal concern and 
sound moral values. Where basic scien- 
tific management principles are estab- 
lished in an organization, tremendous 
improvement in the quality of super- 
vision can be obtained by sufficiently 
emphasizing responsibility for the solu- 
tion of supervisory problems. Skill can 
be effective only in the company of sup- 
ervisory and personal integrity. With 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 


these qualities and a reasonably high 
degree of intellectual and social intelli- 
gence present, additional skills in super- 
vision may be developed. 

The most important element in the im- 
provement of supervision is the desire to 
supervise well. This desire must be en- 
couraged by the entire line organization 
close attention to 


giving supervisory 


problems, taking the time to coach as 
each opportunity occurs, and by giving 
sufhcient top management emphasis to 
the necessity for 


high quality super- 


vision at each level of the organization. 





A) Cuts two grooves of dif- 
ferent depths and widths in 
one single operation from 
same reference surface 


B) Cuts 2 double-bevelied 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 
banks in recess of fixture 
then on plug 





C) Cuts grooves in two bores 
of different diameters from 
same reference surface. Tool 
banks. on reference surface 
Then workpiece is reversed 
and tool banks on plug. 


Se en 


Even Unskilled Labor Can Use This Versatile 
Tool Accurately! It Simplifies Internal Grooving 
Problems, Cuts Production Costs! 














D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it impossible to 
bank tool on either face 











E) Cuts groove in bore located 
in protruding member of 
workpiece. Reference surface 
on under side of protrusion 
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F) Cuts groove in a bore from 
inaccessible reference sur- 
face eliminating facing oper- 
ation. Tool banks on plug set 
in fixture 


Amazingly versatile! Your toughest recess cutting problems can be 
met simply and efficiently with the Waldes Truarc Grooving Tool 
because it offers a whole range of possibilities beyond the range 
of ordinary recessing tools. 


Engineers placed in supervisory posi- 
tions can supervise, and supervise well, 
if they want to deeply enough. 


From a paper given at the ASME Fall Meeting 
of The American Society of Mechanical Engi- 
neers, 29 W. 39th St., New York 18, N. Y 
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Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
models...enabling you to cut accurate grooves in housings with 
diameters from .250 to 5.00 inches. 


Send Your Problems to Waldes! Send us your biveprints...let 
Waldes Truarc Engineers give you a complete analysis, price quota- 
tion and delivery information on the most econaqmical tool set-up 
for your particular job. There is no obligation! 


Electroplating Promises to 
Extend Titanium Applica- 


tions Writs NOW for a 20-page manual containing full information on Waldes Truare Grooving Tool 


WALDES 





By Connie L. Stanley and Abner 
Brenner 
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ters | 
® Waldes Kehinoor, Inc., 47-16 Austel Pl., L.1.C. 1, N. ¥. | 


Please send me your new 20-page technical manual | 
on the Woaldes Trvorc Grooving Tool. 


National Bureau of Standards 
Washington, D. C. 


® 





Extensive development work has been 


Nome 


GROOVING TOOL om: 


Company 


done on titanium in recent years to dis- 





cover the metal’s potential uses. It has =| 
particularly, that : 
limit engineering applications: When 


rubbed against another metal, it tends 





a shortcomings, Made by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C.1, 8. 
Waldes Truarc Grooving Too! Manufactured 
Under U. &. Pat. 2.411.426 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-199 
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New I-R Torque Control Impactools 
prove value on auto assembly line 


A leading auto manufacturer reports greatly improved 
product quality on 3 auto and truck assembly line 
operations where Ingersoll-Rand Torsion Bar Torque 
Control Impactools have been used for 6 months. 


A safety hazard is eliminated on one operation, where 
these new Impactools have made torque control pos- 
sible for the first time. The photo above shows the I-R 
Size 5040T Torque Control Impactool securing the 
steering gear assembly to the truck frame. 


Other major benefits include time saving, because 

these Impactools operate at.full power and speed until 

they automatically shut off when pre-set torque is 

reached ...and elimination of the need for hand 
many nut running jobs. 


D40T 2 Torsion bars available 
with max. torques of 60 and 
90 ft. Ibs. 


Write for the com- 
plete story on this 
latest I-R develop- 
ment! 


soll-Rand 


11 Broadway, New York 4, N.Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-200 
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to gall or seize, and it is not resistant 
to oxidation at elevated temperature. 
The simplest way in which to overcome 
these two shortcomings is to coat the 
metal with hard, oxidation resistant ma- 
terials such as chromium or nickel. 

Electrodeposition of adherent coat- 
ings on titanium has proved difficult. 
Deposits by conventional procedures 
either exfoliate during the plating op- 
eration or are easily detached with the 
fingers. The cause of poor adhesion is 
commonly attributed to the presence of 
an oxide film, similar to that which pre- 
vents adhesion of coatings to other 
passive metals, such as chromium and 
aluminum. 

Based on this concept, a number of 
studies have been made to improve ad- 
hesion of plated coatings to titanium 
by removing the oxide film with various 
acid etches or anodic treatments prior 
to plating. 

This paper describes methods of pre- 
paring titanium surfaces so as to pro- 
vide adherence of chromium and copper 
coatings and evaluates degree of ad- 
hesion obtained with variations in the 
procedures. The most effective proced- 
ure developed yielded moderately 
adherent coatings of chromium as de- 
posited but subsequent heat treatment 
of the plated specimen yielded an ex- 
cellent degree of adhesion. Copper 
plating yielded coatings which were 
adherent only after heat treatment. 
These pretreatments and subsequent 
heat treatments were rather critical. As 
a result of these findings, further de- 
velopment work should be encouraged 
in this very promising field. 

From a paper presented at the Annual Conven- 


tion of the American Electroplater’s Society, 
Home address 445 Broad Street, Newark 2 N. J 
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How Motion Studies Can 
Improve Tooling 


By Irving H. Norton 
Industrial Engineer 
Wallace Barnes Co., Div. - 
Associated Spring Corp. 
Bristol, Conn. 


To completely engineer a production 
operation, it is necessary to design with 
full knowledge of results that will be 
obtained. Engineering consists of both 
creating and evaluating. To create an 
idea is synonymous with designing, but 
if there is no tangible way to measure 
the design, the engineering is incom- 
plete. F 

Motion studies and the standard data 
resulting can aid engineering, including 
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place layout and tool design. How the 
tool design helps or hinders an opera- 
tor, and by how much, should be care- 
fully worked out in advance. 

To explain, consider a press equipped 
with a swing guard that moves six 


inches out from the center of the die, nit 
Fig. 1. This means the operator must \3 
move her hand six inches out of the die x 


to be clear of the guard. Assume the ee | 





SURFACE GRINDER with a 
POSITIVE SAFETY SHUT-OFF! 











Fig. 1. Press setup with swing guard. 


standard on this operation is 1000 
pieces per hour. Now what will happen 
if the guard is moved so it is only three 
inches from the center of the die? This 
reduces the move-in to three inches, the 
reach-out to three inches, while the foot 
trip would be the same. The element 
time is now reduced and a 7 percent in- 
crease in production is secured. 

From this example, it is evident that 
the effect of the guard on the produc- 
tion standard can be determined before 


Fig. 2. Sketch of blanking and form- PLUS THESE OTHER COST-SAVING OPERATING ADVANTAGES: 


ing die before and after motion study. 





@ Handles can be set at 90° or 120° for close corner 


work and operator comfort ...another Ingersoll- 
Rand FIRST! 


e A responsive governor insures maximum cutting 


speed and minimum air consumption regardless 
of load. 


@ Single point lubrication, double-sealed wheel 
bearings, large oil reservoir for long life, low 
cost operation. 


® Top of tool is flat for easy pressure application. 
e Available in 2 Models and 4 speeds as follows: 


Speeds: 3100—4100—4500—and 6000 rpm. 


Size 41F with push-locking throttle for constant 
operation. 


Size 41FX with self-closing, safety type throttle. 
Ask for a demonstration of this new safety grinder 


in your shop. 
your shop 6.343 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-201 
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If the tool designer had been trained o a a vii 
to be aware of handling problems and in Technical Societies 
motion patterns necessary to work with 
funds are spent on equipment. By his tool, this gain could have been By J. S. Alferd 
knowing what percent the standard can secured initially. Greater output and Designing Engineer 
be increased or decreased, funds can be increased efhciency can be secured by Jet Engine Department, G.E. 
ipplied to evaluate the work of a building into the tool the easiest motion Evendale, Ohio 
change. Thus, it is easy to compute and pattern. Standards will be higher, work 
decide on a program of improvement. easier, and fewer upsetting and time Being professional workers, engineers 
In tool design, similar improvements consuming changes need to be made. must bear responsibility for their own 
secured. For example, the die From these examples, it is evident development. One of the most effective 
shown in Fig. 2, yielded a production the advantage of predetermining results avenues for professional development 
standard of 1740 pieces. At this rate of of a design or proposed change. Such the technical society—relies mainly on 
production, the positioning element of measurements of human motion have engineers for its support. At the same 
putting the part on the die was 17 per brought industrial engineering into the time, industry must recognize its obliga- 
cent of the total standard. By a simple field of science. It has given the indus- tion to provide the engineer with oppor- 
change of the tool, grinding down one trial engineer the right to be called a tunities and encouragement to partici- 
corner and setting one screw flush, the professional in every sense of the word. pate in technical society work. 


tolerances of initial engagement were ece _ -wanizations. engi 
lek: distin: abies. Oh ten SOMME Chitika In decentralized organizations, engi 


loosened to remove the positioning ele- S.A.M.-M.T.M. Conference, Brown University neers tend to find themselves concen- 
Society for Advancement of Management, 74 . °_ Be 
ment. As a result an increase of pro- Sih hee. Stee Yeoh. 2, Y trating on specialized problems. A good 


technical society breaks down barriers 





of specialization and brings members a 
better understanding of each other's 
problems. 


. : ‘ils 
Production lero _™ “ To promote participation in technical 
° society work, efforts should be made to: 
Pressure Test : e Create an encouraging climate and 


an atmosphere of enthusiasm. 


Promote individual activity among 


the members. 


AUTOMOTIVE : oN Assist engineers in preparing papers 
nd performing committee work. 
AIRCRAFT matory 


Publish information and keep suit 


APPLIANCE able records 
and 


Some progressive companies main- 


FARM Transfer unit checks 133 manifolds per hour tain staff consultants in matters of pro- 


fessional relations. As part of their 


EQUIPMENT responsibilities, hen work not only with 


Here are a few features of engineering managers to stimulate in- 


. terest in technical societies, but directly 
Modern pressure test units with the societies themselves. 

: ° Several policies contribute to an at- 
now in service: : Mieatns 
mosphere of enthusiasm for technical 
7 . ; societies. For instance, the engineer's 
Fully automatic transfer line operation testing 
three separate manifold passages. including 
marking of O.K. parts. Defectives are auto- 
matically color coded to show reason for 


rejection and shuttled to rework station 


employers can pay his expenses at na- 
tional meetings—expenses that can be 
burdensome for the individual who 
must travel far. Further, a company 
can sponsor memberships in certain 
Semi-automatic checking of transmission con- societies and have a policy of publiciz- 
verter and end housings including stamping ing society information. 

of O.K. parts. Production up to 58 parts per By attending meetings himself, an 
hour. engineering manager can most effective- 
ly encourage engineers to go to tech- 
Semi-automatic inspection of cylinder heads nical society meetings. Lip service is 
including automatic “dunking” of defective 


not enough. The manager should be 
parts to locate leaks. 


present, greet young engineers, intro- 
Ask for literature describing Modern’s pressure test units. duce them—nothing is more discourag- 
ing than to go to a dinner and speech 


and sit unnoticed—and perhaps even 

make up a party to leave from the of- 

fice together. Most societies require a 

sponsor for the new member; senior 
14230 BIRWOOD AVE DETROIT 38, MICHIGAN I 


Vuadte: . (FS ord engineers should offer to sponsor any- 


one interested. 


Model MPT-1 unit for trans 
mission converter housings 
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helping hands to bridge the gap be- 
tween college and _ professional. The 
technical society can help close this 
gap, but the graduate’s lack of experi- 
ence sometimes prevents him from ap- 


preciating it. 
Companies Can Help 


Help is essential in preparation and 
presentation of papers. First, the engi- 
neer must have permission because the 
paper often relates to departmental 
business. The engineer can also be as- 
sisted in preparing the paper with 
secretarial help to type it, drafting help 
to make slides and even in preprinting 
the paper. 

Publicity in company publications is 
also a help. An engineer cannot join a 
technical society or attend a meeting 
unless he knows about it. 

Displays of literature and application 
blanks are also used in Evendale for 
this purpose. Personnel development 
activities of the plant provide informa- 


Technical societies afford members an 
opportunity for broadening their pro- 
fessional background. 


tion on awards and honors. Recogniz- 
ing that many engineers find such 
awards real incentives, these are pub- 
licized and the recipients announced in 
the plant newspaper. 

Thus an effective program for stimu- 
lating interest in technical society work 


must provide a favorable climate for 
the societies, encourage individual par- 
ticipation, arrange for adequate assist- 


ance and publicize the story. 


From a report in the May-July General Electrix 
Review. Published by permission 
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FOR AVAILABILITY OF COMPLETE | 


PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 
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AUTHORIZED 


| 7 & Sharpe 
: 


DISTRIBUTOR 


MILLING 


CUTTERS BY THE THOUSANDS! 


...- from stock—through your 
Brown & Sharpe —NELCO distributor! 


Brown & Sharpe - NELCO—manufacturing over 3000 Carbide, Carbide 

Tipped and High Speed Steel milling cutters and accessories—stand 

behind the distributor displaying this plaque. 

You can rely on him to save you days and dollars with superior tools, 

superior service! 

Use the tools that really give you a COMPLETE selection ...a speedy 
solution to all your cutter problems—over 
3000 “standards” are as near as your phone. 
Switch to the most complete source! See the 
Brown & Sharpe-NELCO Distributor in your 


area... today! 


SEND for the New Nelco 
Catalog just off the press, 
showing over 700 Carbide 
Tipped Cutting Tools. 


NELCO TOOLS (geeeca 


NELCO TOOL COMPANY, INC. © MANCHESTER, CONNECTICUT 
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TINY... 


AND TOUGH TO 
PRODUCE 


INTRICATE FORMING IS AUTOMATIC 
ON A NILSON 4-SLIDE 


Small wire and ribbon metal forms shown here in actual size are 
typical examples of modern precision production on a Nilson #00 
4-Slide. Compact in size, this 4-Slide produces up to 375 pieces 
per minute in material not exceeding .040 dia. and 3” in blank 
length. Easy access to tooling, accurate feeding to within .003, 
and rugged construction assures years of precision forming. 


1 Mercury Switch Part... .014” x .019" platinum wire, formed with 
tolerances within .001" on over-all length. Production rate, 175 per 
minute. 


2 Electrical Contact . . . .0076" x .0030" wide phosphor bronze 
formed at a production rate of 200 per minute. 


3 Swivel Part... .025" brass wire. Heading operating includes eye 
formed with tolerances within .008", shank within .003 tolerance. 
Production rate, 300 per minute. 


4 Leadwire . . . .026” soft tinned copper wire formed at a rate of 
140 per minute with two 7/64” diameter windings. 


5 Contact Part... .010" x %” wide phosphor bronze formed at 175 
per minute. 


Nilson makes a complete line of versatile 4-Slides . . . accommodat- 
ing wire diameters up to 42", feed lengths up to 32", and ribbon 
metal up to 3" width . .. with press capacities ranging to 75 tons. 


Nilson provides specific forming recommendations from detailed 
information. Send for A. H. Nilson catalogs . . . the first step to 
increased production. 


MACHINE COMPANY 
1520 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines + Staple Forming Machines + Wire and Stock Reels + Wire 
Straightening Equipment © Slide Feeds for Presses + Wire and Ribbon Stock Forming Machines 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-204 
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Management of Automa- 
tion 


By James R. Bright 


Special Lecturer 

Harvard University Graduate School of 
Business Admin. 
Cambridge, Mass. 


Many union people, engineers and 
others, say the motive of automation is 
to get rid of labor. It is true there is 
a reduction of labor content per unit 
product. However, there is a distinction 
between eliminating labor and raising 
productivity per man hour. In 9 out of 
13 plants surveyed, the latter occurred 
rather than the former. 

Management has been too short- 
sighted in assuming reduction of labor 
content is the principal benefit or the 
only one in many cases. Quality is also 
a major motive. An example is a feed 
mill which went into automation to re- 
duce contamination in poultry feed by 
bulk handling instead of handling in 
bags. 

Reduction in lead time is another im- 
portant factor. An oil refinery cut this 
from 4 days to 5 hours. A fertilizer 
plant cut lead time from 10 hours to 2 
hours. 

Other motives are product redesign, 
improved safety, improved working con- 
ditions and reduction of in-process in- 
ventory. In most cases, however, auto- 
mation means a loss of flexibility. 


Cost May Be Less 


Another cliché is that automation 
must cost more. An effect of automation 
is to pull a plant into a smaller building 
and less space. Where this is done to a 
great enough degree, even though the 
cost is higher per pound of machinery, 
the number of pounds is reduced so 
much that there is a good chance of 
getting the automatic plant for the same 
money as the conventional plant or even 
less. 

Another cliché is that automation 
means greater maintenance problems 
and high maintenance costs. This is not 
necessarily so. Maintenance is often 
proportionate to novelty and uniqueness, 
not to how automatic it is. Also, break- 
in period is frequently confused with 
normal maintenance experience. 

Another area of confusion is the im- 
pact of automation on labor. One of the 
phobias is that people may become un- 
employable because they must be highly 
educated to hold a job. The suspicion is 
that automation is making people more 
employable by downgrading require 
ments for a job rather than upgrading 
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them, as so often is assumed. 

\s the machines become more auto- 
matic, less human _ contribution is 
needed from the operators. The ma- 
chines take over the skill requirements. 

Other impacts of automation are on 
supervision—the need for fast reaction. 
When a plant makes things fast, super- 
vision must act quickly to prevent it 
going out of control. 

The greatest impact is on the sales 
department. Automation is going to 
change the traditional sales relation- 
ships. Now the sales department will be 
faced by the machine just as surely as 
any worker. 

From a paper given at the 1956 American Ma- 
terial Handling Society Meeting, Cleveland, 


Ohio, The Material Handling Institute, Inc 
One Gateway Center, Pittsburgh 22, Pa 
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Ultrasonic Impact 
Grinding 


By Patrick J. Duran 


Application Engineer 
Raytheon Mfg. Co. 
Waltham, Mass. 

It has long been known—probably by 
ancestors—that power 
transferred through a metal punch with 
a soft tool tip to a hard abrasive can 
make cavities in materials that are 
harder than the tool tip. The modern ap- 
plication of this old idea is kniown as 
ultrasonic impact grinding. This new 
process makes possible such things as 
sizing shaped wire-drawing dies in car- 
bide in 15 minutes, cutting a carbide 


stamp 0.025 inch deep in two minutes, 


our cavemen 


and sinking a complete blanking die or 
intricate shape in hardened tool steel to 
a tolerance of 0.0002 inch in 45 minutes. 
Other applications include cutting holes 
in ceramics, dicing germanium diodes 
and duplicating delicately engraved pat- 


terns in glass or precious stones. 


In ultrasonic impact grinding, an elec- 
tromechanical transducer is used to con- 
vert alternating current into mechanical 
motion. This alternating current is sup- 
plied by a driver unit at a frequency 
above 16,000 cycles per second. The 
vibrations of the transducer are ampli- 
fied and transmitted by a shaped tool 
cone onto which is fastened a cutting 
tool. The cutting tool vibrates in a plane 
which is always parallel to the axis of 
the tool cone. Details of the transducer- 
tool system are shown in Fig. 1. 

In operation, an abrasive slurry is 
caused to flow between the tool and the 
workpiece. A small space filled with 
abrasive develops between the vibrating 
tool and the workpiec e. Tiny particles of 
abrasive are accelerated by the motion 
of the tool tip and are driven with tre- 
mendous impact against the work, there- 


by chipping or grinding an exact coun- 
terpart of the tool face into the work. It 
is from this action that the term “impact 
grinding” is derived. The work is fed up 
to the tool to maintain constant force be- 
tween the two. 

Despite the fact that the abrasive par- 
ticles strike the work with impact forces 
of up to 150,00 times their own weight, 
the grinding force required seldom ex- 
ceeds 10 lb. This fact, plus the absence 
of direct tool-to-work contact and the 
presence of the cool abrasive, means 
that impact grinding is a “cold cutting” 
process. The material is not 
stressed or distorted in any way and its 


work 


temperature is not raised. 

The rate at which material can be re- 
moved by impact grinding depends di- 
rectly upon the amplitude of the cutting 
tool vibration. High amplitudes provide 
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Fig. 1. Cross section of transducer. 
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Heavy duty attachments 
increase versatility 
of dependable, low-cost 





Heavy Duty Vertical 
Milling Attachment 


“THE MOST MILL FOR THE LEAST MONEY" 


A full line of attachments and accessories offer 


outstanding flexibility for all types of milling 


operations. . 


. with GREAVES MILLS. 


Make your own comparison of 22 specifications of 


Greaves and 7 other leading milling machines. 


Heavy Duty Offset 
Vertical Milling Attachment 


Extra size table 
with 34” travel optional 
at extra cost 


GREAVES MACHINE TOOL CO. 
2303 Eastern Avenue, Cincinnati 2, Ohio 


Rack Milling Attachment 


Send Slide Guide. I will make my own comparison of 
GREAVES MILLS with other makes. 


Send information on Attachments and Accessories for 





NAME 
FIRM 
ADDRESS 
ciTY 


_ GREAVES MILLS, 


TITLE 


ZONE___ STATE 
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high acceleration to the abrasive par- 
ticles and ease the flow of new abrasive 
between the tool and the work. Cutting 
tool amplitudes vary from 0.004 inch 
with tools of small cutting face area to 
0.0006 inch with tools having large cut- 
ting face areas. Amplitudes smaller 
than 0.0006 inch require excessive ma- 
chining time. 

Performance of a typical impact 
grinder, using a %% inch diameter tool 


and a 320-grit boron-carbide abrasive, is 
shown in the accompanying table. As 
shown in column 1, the abrasive grit 
wears away both the tool and the work- 
piece during grinding. Wear ratios are 
as high as 250 to 1. Tool wear is con- 
fined mostly to the bottom face of the 
tool, where dimensions are not usually 
critical. Because there little lateral 
cutting action, the precise profile of the 
tool is maintained. 

With each tool and material combina- 
tion there is a maximum grinding area 
which it is impractical to exceed. These 
are shown in column 2 of the table. Im- 





HOW TO FIGURE 


gnosis 


PRESS FEEDING 





8 hrs. @ 2000 
UNIT COST DOWN, 
PROFITS UP! WITH 
DICKERMAN AUTOMATIC 
PUNCH PRESS FEEDS... 
AND HERE'S THE REASON 
WHY... 


Labor @ $1.60 








Dickerman Press Feeds don't get tired. 
Dickerman Press Feeds produce — and 
keep on producing — 24 hours a day if 
necessary without let-down, human error. 
Downtime is negligible—even on million 
plus runs. 


Dickerman Press Feeds mean real sav- 
ings, real gains. Dickerman Feeds cost 
little to install — pay for themselves in 
days — pay profits year after year AND 
as Dickerman Feeds will operate at any 
speed the tooling will withstand, unit 
cost drops as production increases. For 
automation . .. For new economy... 
install dependable Dickerman Feeds on 
all your press equipment now! 





Hand Feeding... 


Cost per M pieces — 


with Dickerman Feeds 
(83% press efficiency) 
8 hrs. @ 100 RPM x 60 
48,000 


Labor @ $1.60 hr. $12.80 
Cost per M pieces — 


pieces/hr. 
16,000 
hr. $12.80 


22%¢ 











TOOL AND DIE 
DESIGNERS.... 


Full scale templates on all 
Dickerman Hitch Feeds®, Die 
Feeds and Rol-Di-Feeds 
available upon request. 


SEND today for catalogs on 
the « lete money-maki 











H. E. DICKERMAN MFG, CO. 


324-206 Albany Street ¢ Springfield, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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pact grinding can be performed over sur- 
faces of larger extent, but of approxi- 
mately equal grinding area, if the de- 
sired shape is first roughed out by con- 
ventional machining methods, preferably 
before the workpiece is hardened. 

Grinding rates for a variety of ma- 
terials are indicated in column 3. These 
figures are for a 1% inch diameter tool 
using the 320-grit boron-carbide abra- 
sive, and summarize experience obtained 
in hundreds of operations. 

The surface finish achieved by impact 
grinding can easily be controlled by se- 
lection of abrasive grit size. The curve in 
Fig. 2 shows the finish that can be ob- 


tained on metallic surfaces for a wide 
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Fig. 2. Relationship of abrasive size to 
surface finish. 


range of grit sizes of boron carbide. 
Such finishes require that a constant 
supply of abrasive be maintained be- 
tween the tool and the work surface. If 
cored materials are used, abrasive flow 
can be supplied from beneath the work. 
For trepanning cuts, a hollowed tool can 
be used to allow flow of 
through the tool. 


abrasive 


From a paper given at the ASME Semiannual 
meeting. The American Society of Mechanical 
Engineers, 29 W. 39th St., New York 18, N. ¥ 
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Competition Begins at 
Home 


By Dr. Jeseph W. Barker 


President 
American Society of Mechanical 
Engineers 
New York, N. Y. 


The 


American is an entity, complete of it- 
self, interacting, it is true, with other na- 
tional entities, but nevertheless contain- 
ing within itself all the ingredients 
necessary for its growth and success—or 
for its decline and failure. You have all 
heard the figures that tell how the Rus- 
sians are outstripping us in the training 
of scientists and engineers. Without 
ignoring these figures, it should be our 
purpose to solve this problem in terms 
of our own requirements, and not in 
terms of a frantic contest to make our 
statistics look better. 

The shortage of scientists and engi- 
neers in this country should be ex- 
amined, therefore, in terms of the only 
index that amounts to anything; that is, 
the ratio between the number of engi- 
neers available and soon to be available 
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on the one hand; and on the other hand, 
the number needed and soon to be re- 
quired. Using that index, we have evi- 
dence that the engineering shortage is 
extremely serious and that it may get a 
lot worse before it gets better. The 
schools have been having trouble getting 
people qualified to teach our potential 
engineers; they can’t compete with in- 
dustry, and, of course, that shortage 
means a reduction in our ability to train 
more engineers. And so it goes, in a 
vicious circle that means trouble. 


Demand for Engineers 


One of the reasons this problem is get- 
ting worse is that technological progress 
is creating a fantastic demand for en- 
gineers. McGraw-Hill Publishing Co. re- 
ports, for instance, that one aircraft firm 
has found it needs 1,400,000 engineering 
man-hours to develop a typical modern 
fighter plane. In 1940 it took only 17,000 
hours; by 1960 it is expected that the 
figure will reach 2,000,000 hours. 

We get a lot of advice as to what can 
be done about the engineer shortage 
and it comes from all kinds of people, 
most of them experts in their fields. A 
survey was taken at the ASME Semi- 
annual Meeting at Cleveland, asking the 
question: “What measures do you think 
should be taken to end the shortage of 
engineering manpower?” Among the an- 
swers were the suggestions that engi- 
neers be paid more money, that a better 
job of selling engineering as a profes- 
sion be done, and that we should take 
measures to make better use of the en- 
gineers we have by using technicians to 
carry out the routine details. All of 
these measures can be used to solve the 
particular engineering shortage problem 
of your own company. 

But you may also serve yourself and 
your country better if you will also di- 
rect some of your energies toward the 
solution of the over-all problem. I have 
two suggestions: first, take a personal in- 
terest in your own local school system 
and help to find unique solutions to its 
peculiar problems. Second, increase the 
amount of your personal and corporate 
gifts to your alma mater. You received 
more than you paid for in your profes- 
sional schooling. Now help to pay back 
some of that difference. 

Competition begins at home. Let’s get 
competition in improving our local 
school systems and our collegiate 
science and engineering institutions. 
Competition for quality—not competi- 
tion in numbers with Russia. 


From a paper given at the ASME Fall Meeting 
of The American Society of Mechanical Engi 
neers, 20 W. 39th St., New York, N. Y 
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SOLDERING GUN TIP JOINTS 
BRAZED WITH 


SAsy-FLo 45 
... the “GOOD CONDUCT’ alloy! 


If anything needs good electrical and 
heat conductivity, it’s a soldering gun 
tip. That’s why Wen Products, Inc., 
Chicago, Illinois uses EASY-FLO 45 
silver brazing alloy to join the dissim- 
ilar metals of steel and copper that 
make up the heat and current-carry- 
ing assembly. 


Another service advantage of EASY- 
FLO is that it will not oxidize or cor- 
rode at working temperatures. The 
strength and ductility of EASY-FLO 
joints withstand “service abuse” — and 
soldering guns get plenty of it. 


Here’s the Way Wen Brazes 
4000 Tips a Day 

Steel tips, with EASY-FLO pieces 
preplaced on their ends, are inserted 
into the copper terminals and staked. 


Operator dips assemblies into flux pot 
of HANDY FLUX — kept at proper 
dipping consistency by electricity — 
sets them in holders on moving con- 
veyor. Assemblies pass through twin, 
city gas, compressed air burners after 
which they drop to a bin for cooling 
and defluxing. Present daily produc- 
tion of 4000 tips could be doubled or 
tripled by adjusting belt speed and 
heat and adding another operator. 


Photos and data courtesy of WEN PRODUCTS, INC. 


GET COMPLETE EASY-FLO FACTS ANO DISTRIBUTOR LIST. 
BULLETIN 20 explains why high strength, speed and 
economy are inherent in EASY-FLO brazing. Also 


gives Handy information about 


joint design and 


fast brazing methods. Get your copy, with distrib- 


utor list by writing today. 


Your NO. 


Source of Supply and Authority on Silver Brazing Alloys 


OFFICES ond PLANTS 
SMOGEPORT. CONN 


CLEVELAND Oni 


Sg HANDY & HARMAN 22" 


General Offices: 82 Fulton $1., New York 38, W.Y. f5.'Sncnc 


DISTRIBUTORS IM PRINCIPAL CITIES 


LOS ANGELES, Care 
TORONTO, CANADA 
MONTREAL, CANADA 
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no wonder P-K socket 
screws take top rating 
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ROCKWELL HARDNESS TEST. With this familiar PERFORMANCE. Both the raw material HEX DIMENSIONS. To make sure that 

laboratory device, the hardness of screws is carefully and finished screws are tested on this equip- the hex meets exacting specifications, a 

tested as a check on heat-treatment. ment to determine ductility and strength team of inspectors check dimensions 
under tension loads. across flats at the machine. 


SEE FOR YOURSELF 


These are just a few of the steps in the 
rigorous test and inspection routine con- 
ducted in Parker-Kalon’s modern fastener 
plant. Exacting quality control assures that 
all ‘‘doubtful screws” are eliminated—that 
every P-K Socket Screw delivered to you is 
first quality. Parker-Kalon guarantees that 
it’s first quality. In strength, dimensional 


. . accuracy and overall uniformity, you can be 
HEAD DIAMETERS. As heads are shaved on auto- THREAD CONTOUR AND LEAD. haha ad a 
matic machines, such as those shown here, constant The Comparator permits checking of SUFe... if it’s P-K, it’s 0.K. 
checking by operator and inspector maintains accuracy. thread contour and lead of screw heads 
against Class 3A Tolerances. 


PARKER-KALON DIVISION, Genera! American Transportation Corporation 
Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry Nails, 


PARKER-KALON fasteners 


Sold Everywhere Through Leading Industria! Distributors 
Factory: Clifton, New Jersey—Warehouses: Chicago, Illinois—Los Angeles, California 
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Behr-Manning Abrasive belts speed pro- 
duction all along the line. 


Behr-Manning Specialties are naturals for 
hard-to-get-at areas. 


Behr-Manning Sander Sheets are ideal for 
portable sanders. 


ted Abrasives + Sharpening Stones + Behr-cat Tapes 


ding Wheels + Grinding Machines + Refractories 


Smoothing - the -way 
to better surfaces 


With BEHR-MANNING SPEED-WET METALITE 
Fibre Discs on the business end of your grinder, 
you'll breeze through surface preparation jobs in a 
jiffy. In addition, these rugged, sharp-cutting 
discs assure increased grinding mileage on the 
roughest of jobs. The combination of tough 
Aluminum Oxide grit, a DURABONDED adhesive, 
and the all-fibre backing make this possible. Try 
them on your next grinding operation. Your local 
Behr-Manning Field Engineer will gladly 
demonstrate, or write Behr-Manning Co., Troy, N. Y., 
E-11 


EHR-MANNING CO 


BEHR-MANNING ® NORTQN UPANY NORTON 


ABRASIVES 
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All the horsepower in a Springfield Model “S” Lathe is productive. 

8 I 
A simple, straight-forward gear train, plus double-action lubrication, plus 
tight dynamic balance tolerances (.0005” displacement) eliminate 
friction and vibration, the twin horsepower thieves. 

I 

In the headstock, only the gears necessary to a given speed are engaged. Other 
gears run free with a stabilizing flywheel action, no drag on power. 
A high pressure filtered oil mist keeps all gears and bearings drenched. and 


a cascade of oil lubricates the feed box. 


Lathes: Engine and tool room, contouring and reproducing—swings 14” to 32”. 


Vertical Universal Grinders: swings 18” to 42” 


The Springfield Machine Tool Company 
Springfield, Ohio 


68TH YEAR OF BUILDING IDEAS INTO MACHINE TCOLS 
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ANOTHER GREAT TIP FROM OUR MADISON 


— 





Let the man with 


GUN DRILLS FOR CONVENTIONAL HOLES! ihannremun 


to cut costs in: 





* Boring 


“He told us they'd be faster and they are . . . We're doing the 
operation in less than half the time. He said we'd need fewer *& Reaming 
passes, and he’s so right . . . we now get a finished hole with one 
pass! Our tolerances are closer and our surface finish better than * Deep Hole 
ever before . . . in less time and at much lower cost.” Drilling 

If you are interested in cutting conventional drilling costs with 
Madison Gun Drills, write for our new literature that tells exactly * Trepanning 


how. And let your Madison man advise you on other hole prob- 
* Roller- 


‘em all — because he has ‘em all! For further information write Burnishing 
Dept. TE-56 * Ga 
ging 


lems, too. He'll advise the right tools for every job. He knows 











MAIL COUPON TODAY 


[] Please send me literature on Madison 
Dept. Te-56 Gun Drills. 


C1) Have representative call. yt S DN 


INDUSTRIES INC. 
Muskegon, Michigan 


Inner Diameters Are Our Business 














— ee eee 


no 
: 
| 


ASSOCIATED WITH MADISON — FAESSLER TOOL CO. 





i) 
— 
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@ Now your problems in machining titanium 
can be considerably lessened with these val- 
uable facts and figures tabulated from actual 
production runs by several of the East Coast’s 


largest aircraft and engine producers. 


Choice of ADAMAS carbide for these tita- 
nium jobs was determined through pre-testing 
against the grades of three other leading. car- 
bide producers. Against this stiff competition, 
ADAMAS outperformed all other grades by 
Lor5tol! 


If yowre already machining titanium or 
planning to, be sure to specify — 


ADAMAS Grade BB for improved perform- 


ance in heavy roughing and scale cuts. 


ADAMAS Grade B, the ideal grade for gen- 


eral machining and semi-roughing. 


ADAMAS Grade A for perfect finish turning 
and milling operations. 


Since the proof of the carbide is in the cut- 
ting and not the advertising, don’t read our 
claims—test them! Plan a test of ADAMAS’ 


grades for titanium today! 


TEST WITHOUT OBLIGATION! For an ac- 
tual machine test or detailed titanium 
machining literature, contact: Technical 
Service Div., ADAMAS Carbide Corp., 
Dept. 222, Kenilworth, N. J. 
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on TITANIUM 
MACHINING? 


... THESE RECOMMENDED 
FEEDS AND SPEEDS FROM 


AAMAS WILL HELP END 


YOUR DIFFICULTIES! 
— 








ADAMAS RECOMMENDED FEEDS AND SPEEDS 
for machining TITANIUM ALLOYS* 
(For machining commercially pure titanium, type TI-75A, 
double speeds.) 





Finish 
Sealy No scale turning, 
Forgings — boring & Milling 
roughing facing 





Grade of ADAMAS ADAMAS ADAMAS ADAMAS 
Carbide Grade BBt Grade B Grade A Grade A 
SFPM 50 150 - 200 300 350 
Feed .010 - .020 .010 - .020 .005 - .010 .003 per tooth 
Depth of 
Cut .250 - .500 250 015 - .032 
































HELPFUL ‘‘TIPS’’ 
How To Eliminate Vibration 


To end tool vibration, use as large a shank size as possible 
on the tool. For severe roughing or scaly cuts use a high 
lead angle. Another “‘tip’’ is to hone a 45° land on the 
cutting edge approximately .005” to .010” wide .. . or 
reduce feed. 
What To Do About Scale or Oxide 
In machining titanium forgings covered with scale or oxide, 
use as large a radius as possible on your tool. This radius, 
however, must be kept below the point where vibration will 
be encountered. 
* These figures represent approximate starting points and should be 
adjusted to your own machines and set up conditions. 
t Figures on ADAMAS Grade BB represent a rough face front flange 
operation of 682 Titanium Alloy on a Bullard VTL machine. The 
size of the material was: 
Diameter—17 1,” Length of cut—5” : 
ADAMAS Grade BC delivered 12-15 pieces per grind. Figures on 
Grades A & B available upon request. 





DAMA 


A CARBIDE CORPORATION 
KENILWORTH, NEW JERSEY 
Producers of tungsten carbide tools, tool tips, 


lly dies, wear parts, Dex-A-Tool and Ceralox. 
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HOW 


ANTIQUE 


ARE YOUR 


MICRO- 


MACHINING 
METHODS? 


SMALL DRILLS MUST BE HELD 
IN PRECISION COLLETS TO ASSURE ACCURACY 


TEVIN . MICRO-DRILL PRESS 


FOR VERY SMALL HOLES 
DOWN TO .002” 





In the LEVIN micro-drill press drills are held 
in precision collets. Runout is reduced to 
practically zero and drill breakage from this 
cause is eliminated. Collets are available in 
a complete range of sizes down to .1 mm 
(.004”). 


SPECIFICATIONS: 


Size of table is 3-3/4” x 4”. Maximum 
table travel is 1-1/2”. Greatest dis- 
tance between table and end of spindle 
4”. Preloaded ball bearing spindle with 
four speeds 1725, 2600, 3000, 4700 
RPM. Motor 1/2 HP, 110V, 60C. The 
micro-drill press may also be had with 
a 3450 RPM motor, doubling the above 
speeds. 

Send for catalog M describing com- 
plete line of micro-drilling equipment, 
collets, instrument lathes and preci- 
sion tools. 








—rcTl 


i = 
LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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HAR SL LCR ctiminate 


FIXTURES expensive jigs 
Hold any shape stock aligned 


and fixtures 
with miller, shaper, drill press or 
tapper. Famous for key-way 
setups. Value proven in large 
and small shops. 4 sizes 











sed y i 
CLEARS CLUTTERED 
DRAWING BOARDS 
OF WORKING 
TOOLS TO SPEED 


UP DRAFTING 
PROCEDURES 





Write for illustrated folder 


WALTER W. FIELD & SON _INC. 


39 HAYWARD STREET. CAMBRIDGE 42. MASS 
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DYKEM 
STEEL BLUE 


Steps Losses. 


making Dies and |: 





PROVIDES AD- 
EQUATE SPACE 
AT EYE LEVEL 
TO HANG REFER- 
ENCE MATERIAL. 
KEEPS WORKING 
AREA FREE! 


Popular ckage is 
8-oz. can fitted with = 
Bakelite cap holding 

soft-hair brush for - 
plying right at benc 


; Templates 
131 A 
DRAFTRAY CO. casa 6 EAST 24th ST. metal surface ready for 


EAPOLIS 4, MINNESOTA hee Tee ee ee 
ENCLOSED Fino|$ |For 
[_]DRAFTRAYS....@+1295 pp 


NAME 





ADORESS 





[_]ORAFTENNAS. ©4495 pp 
( Telescoping) 


city 





Orders filled on open 
accounts to rated firms 








USt KEAVER SERVICE CLARY; twee mnt i-eitn“’ 





makes the scribed lines = 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


THE DYKEM somenes 
2303D North 11th St 
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ACCURACY, CAPACITY AND POWER 
COMBINED IN THIS 12” LATHE 


This 12” swing lathe typifies Logan advanced design and 
rugged construction. Gears are extra wide and strong. Shafts 
are extra heavy. The lead screw has a full %” diameter. 

The precision carriage rides on a two-V-way, two-flat-way 
bed that is rugged, precision ground and warp-free. The heavy 
spindle turns on oversize ball bearings, no bearing 
adjustment needed for any speed between 38 and 1575 rpm. 
This lathe, and every Logan Lathe from 14” swing down 

to 9” swing, is dynamically balanced before it is 

shipped. The result is sustained accuracy and 

smooth, quiet power on every lathe turning 

operation. See your Logan Lathe dealer for 

more facts—or mail us the coupon below. 


No. 2557-V 

12” Swing, 

Variable Speed Drive 
35” Centers 


LOGAN ENGINEERING CO. 
4901 West Lawrence Avenue, Chicago 30, Ill. 
Send me full facts on the Logan line. 


Name 


THIS COUPON Company 
will bring you full details , Street 
on Logan Lathe construction { 
and specifications. , 


aed 
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Get this Inside Story 


for Lower-Cost Air Gaging 


Easy and inexpensive magnifica- 
tion changes — switch this venturi 
and dial in just five minutes 


Only 10 pounds operating pres- 
sure, cuts air cost in half 


Fast reaction permits remoting 
base unit from fixture without 
using “‘booster’’ — no time lag or 
lowered sensitivity 


Velocity-type venturi circuit per- 
mits checking smallest diameters 
with standard gaging members 
ID’s down to .055” 


Wide tolerance range: can gage 
tolerances as narrow as .0001”, or 
can be designed to check as wide a 
range as .125” 


Full linearity through 180° of dial 
scale 

Built-in fast response, easily tied 
in with automatic machining and 
inspection operations 


Can be mounted at any angle 
without disturbing readings 


This simple venturi tube, and its corresponding dial, is the 
real key to more accurate, more trouble-free air gaging per- 
formance. The Taft-Peirce CompAIRator uses this tube in a 
unique Venturi Circuit which provides advantages not found 
in any other type of air gage. Check these exclusive extras. . . 


The simple Venturi circuit, extreme flexibility, and trouble-free opera- 
tion make Taft-Peirce Air Gaging your lowest-cost quality control 
tool — whatever the production rate. It has been proved in hundreds 
of installations, performing all kinds of gaging operations. 


Get ALL the facts . . . from your nearest Taft-Peirce representative, 
or write direct for Air Gage Catalog No. 613. 


TAFT-PEIRCE MANUFACTURING CO. 
WOONSOCKET, RHODE ISLAND 
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HANNA 
CYLINDERS 


There is a complete line 
of Hanna Cylinders to suit 
all requirements of size 
and mounting .. . in ca- 
pacities up to 250 psi for 
low pressure air or hy- 
draulic operation, and up 
to 1500 psi hydraulic. 


... finest combination } 


jor Dependable Fluid Power 


and Reliable Controls 


VALVES 


Designed to assure most 
efticient control, there 
are many types and sizes 
of Hanna Valves avail- 
able for hand, foot and 
electric operation, for au- 
tomatic, remote and speed 
controls. 


It may not take over half a century to design “‘standard’”’ Hanna cylinder or valve to suit 
and build a superior line of cylinders and valves your “‘special’’ jobs. 
. . . but the experience a company compounds __e« A plant engineering staff that backs a nation- 
in that time surely helps. Hanna has that wide regional engineering-sales organization to 
background. help you quickly solve difficult problems—and 

What does it mean to You, today—in terms to follow through on all your “needed now” 
of cylinders and control valves? — Basically  *@duirements. Many Hanna Representatives 
these important things: stock the standard sizes and types of Hanna 

Products—the Hanna Plant, of course, does, too. 

Whether you need cylinders and controls for 
equipment that is for resale, or for your own 
plant use . . . call or write your Hanna Repre- 
sentative (see classified telephone directory or 
« A line so complete that you can specify a Thomas’ Register) or write us direct. 


Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT...CYLINDERS... VALVES 
1768 Elston Avenue, Chicago 22, Illinois 


« Products designed and manufactured to the 
very highest standards of performance .. . 
not built down to a price—although they are 
competitive. 


November 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-217 








high scorer 
...and in high speed steels, 


it’s always REX 


Crucible’s REX® high speed steel always scores 
highest on performance —as it has for more than a 
half century. That’s because it is consistently sound 
and uniform in structure. ..with dependable response 
to heat treatment. 

But don’t take our word for it. Check REX for 
yourself—by any test you choose. You'll discover 
that recent improvements in manufacturing tech- 
niques have made it better than ever—why REX is 
today, as it’s always been, the standard by which all 
other high speed steels are compared! ; 

REX < is immediately available at all Crucible ware- 
houses, or on prompt mill delivery. For a list of help- 
ful data on REX and other special steels, write for a 
free copy of the “Crucible Publication Catalog.” 
Crucible Steel Company of America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 


ICR UJ C | ® LE} first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 








218 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-218 The Tool Engineer 





FULLY AUTOMATIC 
SOUND TESTING follows heat- 


treat. These Michigan speeders (right) 
with tunable electronic audio-pickup 
eliminate variable human element in 
sound testing. Can be set to reject gears 
for excess noise in any desired pre- 
selected frequency band. 


“/his Mouths 


GEAR PIX 














CYBERNETIC SHAVING. The double track from 


the loader at the top makes sure that the double gear is 
right-end-to as it goes into the first shaver. Each shaver has 
a controlling 3-WAY Michigan gear-classifier to accept or 
reject shaved gears before heat-treat and to automatically 
re-set machines when necessary. Elevator (left) re-loads gear 
into shaver #2 


MICHIGAN 
TOOL COMPANY 


7171 E. McNICHOLS RD. ¢ DETROIT 12, MICH. 
IN CANADA; COLONIAL TOOL CO., LTD. 





This WMonth's 


<< . ve 


105 PARTS HOBBED ON JUST 3 


Ulera-Speed hobbers regularly by a major lift-truck 
producer. Shows how high production machines 
can be used effectively for shorter runs. Hobbing 
is mostly at 250 sfpm (SAE4185) with far longer 
hob life and number of parts per grind. Change- 
over averages about 1) hrs. (same as previously). 


MICHIGAN 
TOOL COMPANY 


7171 E MeNICHOLS RD. + DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD. 








THIS GEAR UNIT 
ASSEMBLY FITS THIS 





SIMPLE INTERCHANGEABLE DESIGN 


Makes Starrett ‘st, "mcision 


(PATENTED) 


If you use dial indicators — particularly if you maintain 
your own repair service — think what this exclusive Starrett 
feature means to you. Simple Interchangeable Construction 
means fewer parts to stock, less maintenance time and lower 


upkeep cost plus longer, more accurate life for all your dial 
indicators. 


The entire gear assembly is identical and interchangeable 
in all comparable models of Starrett No. 25, No. 655 and 
No. 656 regular and Nonshock indicators. With only two 
different gear unit assemblies, and by merely changing the 
combination of gears, 105 different models can be made up 
with regular mechanism. By changing the case assembly to 


spindle and rack sleeve, most models can be converted to 
Nonshock. 


Simple Interchangeable Construction also means fewer parts 
and these are heavier and more rigid. Rugged, rigid, simpli- 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 
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HACKSAWS « 
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Dial Indicators 0 Fasy to Maintain 
Jo Ler 


fied design means Starrett Dial Indicators are 
subject to far less friction and have a longer, more 
accurate life. 


SEND THE COUPON for catalog describing the 


complete line of Starrett High Precision-Low 
Friction Dial Indicators. 


The L. S. STARRETT COMPANY, Dept. E 
Athol, Massachusetts 


Please send information on Starrett High Precision- 
Low Friction Dial Indicators. 


r--c------- 


AND MEASURING TOOLS AND PRECISION INSTRUMENTS 
INDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
HOLE SAWS + BAND SAWS BAND KNIVES 


221 





IN SIMPLICITY ... VERSATILITY... 
PRECISION-ACCURACY . . . ESPECIALLY INSTANTLY . . . precisely ond In 
IN SAVINGS IN COST any desired quantity (no matter 
PER FINISHED PIECE z = how small or extended a run) 


every change in contour is trans- 

a ae ferred from master piece or tem- 

ee ~ plate to the cutting tool. It also 
y 3 D te - 4 controls the hydraulically ac- 


: tuated cross feed and the longi- 


F [ U | D f R A * i R = A tudinal movement of the car- 


e riage. 


me 
_ sa Changeover to standard lathe 
TO? 


The finest precision - operation or back to tracer work 
duplicating attachment ever 
offered to industry since 

cutting tools were invented 


requires only a few seconds 
without the addition or removal 
‘ . of any parts. 


Model 32 Dial-Master Sidney Engine or Tool 
Room Lathe with Sidney Fluid Tracer 














30 OR MORE HYDRAULICALLY 
CONTROLLED PRE-SELECTIVE 


SPINDLE SPEEDS THE SIDNEY FLUID TRACER 
A revolutionary innovation and 
presented as a SIDNEY FIRST 
as long ago as the Machine Tool costs and increases production. 
Show of 1947 used regularly 
as a standard SIDNEY feature ever 


is remarkable! It saves time and 


Write for bulletin or ask for represen- 
since But only recently adapted 

by other lathe manufacturers fative to call at your convenience. 
a fitting tribute to SIDNEY pioneer 


ing and leadership 


THE SIDNEY MACHINE TOOL CO. e« SIDNEY, OHIO 


Builders of Precision Machinery since 1904 
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twist of the wrist 


Continental Counterbores are designed so that cutting 
torque produces compression rather than shearing 
stresses. This counterbore never binds—you get quick, 
easy disengagement after all cutting operations. Anti- 
wedging action saves time and tools. 


Continental Counterbores have double driving lugs on 
the cutters which engage double abutments in the 
holders, making a single powerful tool out of the cutter 
and holder. Double bearings, one above and one below 
the lugs and close to the cutting edge, guarantee 
rigid alignment of holder and cutter. 


For more information or literature on Continental 
Counterbores, call your local Ex-Cell-O Representa- 
tive or write to Continental Tool Works in Detroit. 


ONTINENTO! wees 


WORKS 
DIVISION OF 


EX-CELL-O CORPORATION « DETROIT 32, MICHIGAN 
56-61 





You can profit by the economy of straight 
shank small tools (as compared with taper 
shanks) yet keep the convenience and 
speed of taper shanks by driving them with 


UTILITY 
DRIVERS 


Each Glenzer Driver outlasts 
many small tools and pro- 
vides a removable taper 
for each one. 


Customers Report 
40% to 75% Savings 


Glenzer Utility Drivers (Sleeves) are made 
in all standard tapers and for all small 
tool sizes—either decimal, fractional, num- 
bered or lettered. 


Drive your drills, reamers, taps, end mills, 
key slot cutters and similar small tools the 
Glenzer Way for maximum effi- 


ciency and economy. Usiligy 
SHIPPED FROM STOCK 


Send for Index Circular A 
THE J. C. GL EWZER ©. Wc 
1552 E. NINE MILE ROAD, DETROIT 20, MICH 
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the all new, 


VERTICAL or 
HORIZONTAL 
101 tapper 


A brand new .. Kaufman Tapper with more new 
operating, control, and production features .. than has 
ever before been incorporated into a single tapping 
head. You can mount it vertically or horizontally . . . 
errange it in combinations to do two or more operations 
. of mount it horizontal or 9 in binati 
with vertical heads to do verievs operations simulta- 
neously. Additional revolutionary features include: 








* An extremely sensitive torque 
control . . . which signals over- 
lead, stops the machine avte- 
matically te avoid tep breakage. 

¢ A pressure lubricated lead 
screw. 

* Positive precision depth control. 

* Air operated clutch with instent 
reversal. 

¢ A simple non-reversing motor 
drive. 


* Spindle eds ranging from 35 
to 785 RPM. 











These and many additional features are incorporated into 
the new 101 Series Kaufman Tapper. For more complete, 
information about this and other Kaufman Tappers, write 


KAUFMAN MFG. CO. 


553 $. 29th Street Manitowoc, Wisconsin 
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FREE 
BOOKLET 


.. tells how 

diamond abrasive 

0m sams wares eeanun assures better 
Ai metallographic 
specimens 


ale i DIAMOND 


... for dependable 
metallographic specimens, faster 


Precision graded Elgin Diamond assures a 
consistent surface tor examination ar 
saves time in polishing metallogré 
specimens. Precision graded 
particles cut clean, eliminate 
serve grain boundaries 
yr [ola lalh iol acamm elelib-ia) 
diamond abrasive ; 
the s 
abrasive quality. V 
olan. Uhh e-Lile)°4e-) olan 


ELGIN NATIONAL 2° WATCH COMPANY 


GIN, ILLINOIS 
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j rn E~ r Sy © * } Customers using the new 
iF Ingersoll Cutter Grinder re- 

port time savings of 24% 

over older Ingersoll ma- 


Cc t t chines and up to 70% over 

ui = r standard tool grinders... 2 
to 544 hours of an 8-hour 
working day. 


Grinder Rea 
SAVES UP TO 5'/2 HOURS <i] +12 minutes 


OF EVERY WORKING DAY ) 6” Type NX 
10 HSS blades 





40 minutes 
10” Shear Clear 


50 minutes 


10” Shear Clear 
_ 38 T.C.—tipped blades 


To demonstrate time savings 
available in your grinding 
room, we would like to actu- 
ally sharpen some of your 
cutters on a new Ingersoll 
Cutter Grinder. Just write 
and ask us to have an Inger- 
soll cutter engineer make the 
arrangements. 


WRITE TODAY FOR CUTTER 
GRINDER MANUAL 64F 


BUILDERS OF SPECIAL “WEAR MILLING & BORING MACHINES 
ORIGINATORS OF ae aT CUTTERS 


MILLING MACHINE COMPANY 


» @o€ 2 ¢ ORD; CEC 2 ee Fs U. S&S. Ae 
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Manhattan Centerless Wheels Handle Roughing 
and Finishing Jobs—at Top Grinding Speeds 


To do both jobs efficiently—roughing and finishing 
—Manhattan Centerless Wheels are specially 
bonded. They have a high grit-carrying rubber bond 
that insures maximum metal removal with every 
pass—a rubber bond that produces desired finishes 
to required tolerances even with coarser-grained 
abrasives. By controlling feed rate and the amount 
of stock removed you can move from roughing to 
finishing operations with ease and efficiency 
without time consuming wheel changes! And be- 
cause of the greater strength built into 
Manhattan Rubber Bond Centerless 
Wheels you can achieve superior finishes 


WRITE TO 
MANHATTAN 


ABRASIVE 
RUBBER 


to close tolerances at grinding speeds up to 8500 
sfpm! You get a faster, better job—at substantial 
savings in production time and costs. 

Manhattan Rubber Bond Centerless Grinding and 
Regulating Wheels are custom-made for your 
specific requirements. Manhattan Regulating 
Wheels are supplied either plain or core-mounted. 
Manhattan Core Mountings also provide savings in 
wheel costs. Ask a Manhattan representative to 
show you how Manhattan Centerless Wheels and 
other high speed, heavy duty abrasive wheels give 
you “More Use per Dollar’. 


WHEEL 


AM-632 


DEPARTMENT 


DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Flat Belts V-Belts 


Conveyor Belt 


Re & SF ke oO 


Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Broke Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pads and Covers * Bowling Balls 
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RROACH & 


A “natural” for 
aircraft 


For complete information on the 
new Colonial ONE-WAY surface 
broacher, ask for Bulletin VC-55 


, E ACCURACY A 
EXT UARANTEED | 
— LENGTH \ 
ye To "200 INCHES \ 
TO 50 FEET/MIN:| 


NG sTROKE— 


: oR OKES 
| suort STR 
_ MULTIEMIMULTIPLE PARTS 


- conrinuous OPERATION 
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NOISY 
G EARS A consistent electronic ear in the Red Ring Gear 


Speeder has replaced the human sense of hearing 
which, as we know, varies with the fatigue and mental - 
= L i ivi 4 Re AT f& |B) attitude of the listener. 
This electronic sound discriminator is readily ad- 
justed to reject gears at any point 


within the range of audible noise 
A U TO ivi AT t Cc A L LY frequency and intensity. 

The Model GSR Speeder for gears 
and pinions in the smaller sizes is fully automatic. 
Gears are loaded, run in both directions, with and 
without a brake load and are either passed or rejected 
by the electronic sound discriminator as a continuous 

operation. Write for Details. 


NATIONAL BROACH & MACHINE CoO. 


5400 ST. JEAN « DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Chances are at least 


98 out of 100 
that this part 


will be perfect 


The Metal Stampings Plant, Sylvania 
Electric Products, Inc., keeps rejects 
under 2%—even on complex, close- 
tolerance parts produced at rates to 
9,000 per hour. Optical gaging 
helps set this level. 


The diode plate shown above is an example of the complex, mass-produced, 
parts turned out to close tolerances by The Metal Stampings Plant, Sylvan- 
ia Electric Products, Inc., at York, Pennsylvania. Tolerances run to + .001’; 
as many as 10 dimensions must be held, including inner and outer diameters. 
Yet even on parts more difficult than this—parts with tolerances of .0005” 
and forming rates of 9,000 per hour—Sylvania gets an acceptance rate of 
over 98%. 

Inspection on Kodak Contour Projectors helps Sylvania do the jcb to the 
satisfaction of its customers, both internal and external. Operators check the 
first parts produced by every machine to assure correct setup. Then, through- 
out the run, production samples are checked at regular intervals—making 
certain each machine is holding to tolerance. The speed with which these 
parts can be checked using optical gaging methods has helped slash rejec- 
tion rates more than 50% since Kodak Contour Projectors were installed. 

If you have difficult inspection problems involving quantity, speed, close tol- 
erances or hard-to-measure dimensions like shoulders, holes, radii or angles, 
there’s every reason to expect a solution by optical gaging on a Kodak Con- 
tour Projector. There’s a representative in your area who can tell you more. 
To get in touch with him, or for a copy of the booklet, “*Projection Gaging 
with Kodak Contour Projectors,”’ write Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


Little training is required to operate a Kodak 
Contour Projector. Operators sit comfortably 
in a fully lighted room. The work gets out in a 


hurry. 
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quiz for design =< | Pre, / 
@ngineers who wart 7 
greater freedom of design: 
WHAT ARE U.S. 


MULTI-FLEX 
PRODUCTS? 


They are accordion-like, tubular rubber products that have a versa- 
tility and an adaptability impossible to duplicate in connections made 
by conventional methods. Produced by United States Rubber Com- 
pany, they are made of natural or synthetic rubbers—with or without 
cotton, asbestos, glass or nylon fabrics. With few exceptions, all U. S. 
Multi-Flex products are made to order for specific applications. 


MULTI-FLEX 


This gives flexibility, rigidity, and the ability to take movements in 


PRODUCTS ARE axial extension and compression. Other qualities are: 
e Resistance to crushing and fatigue e¢ Resistance to extremes of 
CIRCUMFERENTIALLY temperatures, abrasives, corrosives, oil, water, and grease « High 


CORRUGATED! travel ratio. 


WHAT ARE SOME 
EXAMPLES OF 


MULTI-FLEX 
PRODUCTS? 


Above are shown only six of the various styles of U.S. Multi-Flex boots. Because Multi- 
Flex boots are custom-made, THEY CAN BE “TAILORED” TO MEET THE EXTENSION, 
COMPRESSION AND DESIGN REQUIREMENTS OF ALMOST ANY APPLICATION. 


WIDE In industry: Multi-Flex boots are used for rams in hydraulic presses 
making grinding wheels or other abrasive materials; on adjusting 
screws in grinders and machine tools; for guide rods in mechanical 
stamping presses; for reciprocating parts and for pistons and worm 
gears in a multitude of applications; for any hydraulic cylinders and 
other reciprocating parts requiring protection. 

Any maker of equipment with moving parts which need protection 
should investigate U. S. Multi-Flex®. For engineering advice, get in 
touch with any of our 27 District Sales Offices, or write us at Rocke- 
feller Center, New York 20, N. Y. 


APPLICATION 
FOR 


MULTI-FLEX! 


Mechanical Goods Division 
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HELLER SPIRAL-CUT 


Above is a cross 
section showing 
the smooth, true 
arc left by the 
HELLER SPIRAL- 
CUT HALF 
ROUND file. 
Compare it with 
the scalloped 
surface (illus- 
trated below) 
left by an ordi- 
nary half round 
file using the 
same stroke. 


HELLER 


Sptral-Cur- 
half round files 


Filing out a concave surface or rounding out a hole 
is no longer a job restricted to master craftsmen. HEL- 
LER SPIRAL-CUT HALF ROUND files eliminate the 
need for skillful twisting action once so necessary to 
produce smooth, even work. This rolling action is now 
designed right into a HELLER SPIRAL-CUT HALF 
ROUND file. 


A straight stroke with an ordinary half round file 
leaves bumps and ridges unless the user twists it just 
right. The same straight stroke with a HELLER SPIRAL- 
CUT HALF ROUND makes a smooth and true-arc 
surface. 


Everyone gets perfect results with this new SPIRAL- 
CUT, an exclusive feature of HELLER HALF ROUND 
files. This new cutting principle is another of many 
“firsts” brought out by HELLER in their continuous 
search for a better file. 


HELLER 
Swiss 
these brands always SWISS PATTERN 





assure HELLER quality 


The Rolling Action it built right tn 


VIXEN® ~~~ NUCUT® 
MILLEBCURVED TOOTH 2 AMERICAN PATTERN 


HELLER roo co. 


NEWCOMERSTOWN, OHIO - 


Kole) Gi fe) Mails 
WHITE TANG , 


YOUR HELLER DISTRIBUTOR CAN SUPPLY ALL YOUR FILE NEEDS 
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for surfaces that have 


defied measurement 


~ TALYSURF 


the practical 
master instrument 
to check 

surface # \ 


finish 


Diamond stylus of .0001” standard tip 
faithfully registers all scratches. It is 
power traversed under a pressure of only 
.1 gram (.0035 oz.) — important for all 
surfaces; a “must” for soft materials. 





Produces true inkless straight-line graph 
tracing actual profile ot surface irregu- 
larities through electrically interlocked 
and precisely repeating mechanism. 


panes 


After a single stylus traverse, the 
integrating meter indicates an average 
to American Standard ASA B46.1-1955. 
There is no wavering of the pointer— 
it remains electrically locked at the 
correct average reading. 


The Talysurf is your key to manufacturing and 
inspection methods for reject-free automatic produc- 
tion of parts requiring highest surface accuracy. 


Complete information will be furnished 
without obligation — write Dept. T-106 


E N G I S EQUIPMENT COMPANY 


431 S. DEARBORN STREET CHICAGO 5, ILLINOIS 
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(eORGE 
DETTERBECK CO. 


Woud's Largest Exclusive ‘Manufacturer of 
SCREW MACHINE TOOLS! 


We specialize in one thing only... 
designing and making 
SCREW MACHINE TOOLS! 

45 years experience goes into every 
SPECIAL CUTTING TOOLS tool we make. They come to you 
° ready for use... Precision design... 
SPLIT DRILL BUSHINGS Skilled workmanship ... Finest 
COMMA ena materials, = 
TOOL BITS Our extensive facilities save you 
A TIME... MONEY... and give you 
BOX TOOLS accuracy, quality and quick service. 


BURNISHING TOOLS =. _ @ 45 Years at the Same 
REVOLVING STOPS L Address 
. ———— 
RECESS SWING TOOLS 
FORMING SWING TOOLS 





CUTTING CAMS 


HIGH SPEED STEEL AND 
CARBIDE FORM TOOLS 


Standard sizes 
00,0, 2, carried 
in stock 


ae 


GEORGE L. DETTERBECK CO. 


1871 Clybourn Avenue Oi al lor-}-.e Mm il ilalelE 
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GAMMONS 
REAMERS + 


Originators and 
Manufacturers of 
Helical Reamers 

and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 

Return Mail 


The 
G:AMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 
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Ready to start threading opera- 
tion, clutch slightly engaged at C. 


Instant engagement 
at full contact... Fast 
kick out clutch... No spring 
Instantly engaged to full contact plungers to wear or break... 
between A and C as soon as tap No small screws to work loose! 
or die engages work. ‘ : 
Available with shanks of from 5%” to 142” 


in releasing and non-releasing types as well as 
releasing die holders for acorn dies. 


Send for new 
R and L TOOLS 
catalog 1825 Bristol Street, Philadelphia 40, Pa 


wake O16) 5... 


STOL STREET + PHILADELPHIA 


() Send new catalog 
(C) Please have representative call. 
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All Tools May Look Alike—But it's What's 
INSIDE That Counts 


@ An extensive, 2-year research program has 

produced a new series of Talide Metal grades having 

greatly improved hardness, strength, rupture-resistant and 
crater-resistant qualities. Users can now get maximum benefits 

from today’s high-speed “automation” machines. Record production 
runs and continuous machine performance is assured with super-hard, 
super-tough Talide Tools. 


@ Universal acceptance of Talide Metal has made possible construc- 
tion of a new 100,000 sq. ft. multi-million dollar plant at Youngs- 
town, Ohio. Doubled production facilities assure prompt delivery 
and fast service. All Talide Metal grades are uniform and 
consistent in quality. They are processed in latest type vacuum 
electric furnaces under rigid laboratory control. Every test 

proves Talide is Best! 


MULTI-PURPOSE TOOLS| 


VERTICAL CLAMPED TALIDE TOOLS GIVE TOP PERFORMANCE 


40% more forgings cut at Automotive Engine Plant. 
Part ...... C1141 steel forging 1-1/2” dia. x 14” long. 
Operation . Turning multiple diameters. 
Machine... New Britain Chucking Lathe. 
Tool...........Talide triangular insert #TB-12123, Grade S-88 
(Industry Code C-5), mounted in Klamp-Lok 
+ ee ra ie Toolholder. 
“THROW-AWAY™ HORIZONTA epth of Cut 1/8” to 3/32” = R.P.M. , 1540 
THR —— oes baat 580 Lubrication None 
1000, 2000, 3000, 4000, eee : esults.........71 forgings machined per edge per grind com- 
5000 & 6000 STYLES HY & “P” STYLES pared to 49 machined with best competitive 
premium grades. 








Double Production obtained at Electric Motor Plant. 


Part 1040 steel pump shaft, Brinell 186. 
Operation .... Turning 3 diameters and | taper. 


Machine. ...... Sundstrand Automatic Lathe. 
mea ‘ed Talide triangular “Throw-Away” insert, 3/8” 1.C. 
x 1/8” thick, Grade S-92, mounted in Klamp-Lok 
“RIT” STYLE Toolholder. 

Depth of Cut 3/8” Feed 021” S.F.P.M. 300 
Results 31 shafts machined per edge per grind. Best com- 
petitive premium grade produced only 16 before 
ay ——- Exceptional toughness of Talide grade 
K evidenced by only slight mushrooming of edge— 

“STB” STRIPS ROD STOC is no fracturing. dis " . 




















. LHOLDER INSERTS bet, 
KLAMP-LOK TOO % Call in a Talide sales engineer to recommend proper tooling for your machining 


| operations, or write for 84-page catalog No. 56-G. METAL CARBIDES 
CORPORATION, 6001 Southern Blvd., Youngstown 12, Ohio. 
—_ “ger “SQ” “DB” ' AGE & 


SEND FOR SPEED & FEED CHART— 
Pocket-size plastic chart gives com- 


plete information on speeds, feeds, 
soliel engin end secommended HOT PRESSED AND SINTERED CARBIDES . VACUUM METALS 


grades for cutting all metals. HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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You Can *Gage’ Us 


By What's In PMCo 
Boxes 


When you open a shipment of 

PMCo Gages, you may not notice it but 
we have packed more than gages. 
Our reputation is packaged with PMCo 
Gages. It’s been this way for years. 





Our reputation has been founded and 
fostered by a group of thoughtful 
craftsmen bound by one ideal 
—making the finest and most accurate 
gages possible. 


We don’t want to be the biggest— 
just the very best. 





To get a copy of PMCo line of the 
finest gages, write us for Catalog No. 10. 


THE PIPE MACHINERY COMPANY 
29100 Lakeland Bivd. « Wickliffe, Ohio 


Greater Cleveland, 


Company —————— 
Address —————— 


ciy —————— 
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» ee FOR CONE WHEELS 
AND 4” STRAIGHT WHEELS 


NEW DESIGN .... . more powerful 


2 ee «+ long service life 


8500 RPM........ «fast grinding 
ONLY 8'/2 LBS. ..... . less fatigue 


- more output 





WEIGHT 
LENGTH 

(19”" for spade handle model) 
SPEEDS 8500 RPM rence 


6000 RPM J; motor. 
EQUIPMENT (Standard) ; 

%” x 11 Spindle, Wheel Guard 
EQUIPMENT (Optional) 

%" x 13 Spindle, Cone Wheel Adaptor 











nie 5 (Os KO); ws h@]@) Faery 


CLEVELAND, OHIO 
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Hand 
Finished! 





Yes, even in this modern age there are certain jobs that only skilled hands 
and sensitive human perceptions can do best. Precision thread lapping after 
grinding is one such job. 

Back and forth, back and forth, removing microscopic amounts of metal 
until the “‘feel’’ is right. Then an instrument check, and back to the lap. And 
so on and on until perfection is attained. 

An expensive operation? Yes. But that’s why precision lapped gages 
outwear ground only gages wherever they are used. When you buy thread 
gages, always ask, Are they precision lapped ?’’ 


GREENFIELD tap and DIE CORPORATION 


Greenfield, Massachusetts 


2 
i 





a 


ANOTHER 


This NEW American Pull-Down Machine assures 
high production internal broaching and maximum 
machine efficiency by these positive control features: 


: — a Se VERTICAL INTERNAL 
*NEW retriever unit is built integral more § ; 3 |} ~PULL-DOWN 


with a massive machine slide — a eae ee BROACHING MACHINE 
provides continuous, rigid broach a 
support through the major portion 
of the broaching stroke. 





*NEW chip-free, radially-locked 
puller design—insures that broaches 
are locked securely in position be- 
fore the machine cycle can continue. 





t 


AUTOMATION FLEXIBILITY 


Illustrated at the left, the NEW American Pull-Down 
Machine is tooled for full automation of parts from 
the floor to the dial-index unit pictured, and on 
through broaching position to final parts ejection 
back to the production line. Such automatic com- 
ponents can be added initially or later as individual 
production requirements demand, and without the 
usual high cost of special engineering. 


The NEW American Vertical Internal Pull-Down Broaching Ma- 
chine is completely electrically controlled, with all elements inter- 
locked for maximum tooling safety and machine efficiency. High 
speed production at constantly maintained tolerances becomes a 
fact through American “Engineered Production.” 
Write today to see how American can solve your 
internal broaching problem. Ask for Catalog No. 800. 


BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL SUNDSTRAND 


ANN ARBOR, MICHIGAN 
See -motcaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-238 The Tool Engineer 





NN 
Xj 


JSacobs 


CHUCK 


Jacobs and your industrial supply distributor are 
ready to deliver the chucks you need and the serv- 
ice you deserve. First in chucks... first in service. 


THE JACOBS MANUFACTURING COMPANY e WEST HARTFORD, CONN. 


The Jacobs Model 91 The Jacobs Rubber- The Jacobs Plain Bear- The Jacobs Bail Bear- The Jacobs Model 96 The Jacobs Impact Key- 
Spindle Nose Collet Flex® Tap Chuck for ing Chuck for drilb ing Super Chuck for Collet Chuck for grind- less Chuck especially 
Chuck for tool room tapping heads and im- presses, portable elec- heavy duty and pre- _ ing machines, millers designed for the air- 
and engine lathes. pact tools. tric and air tools. cision industrial use. and jig-borers. croft industry. 





This WORM... -~ 3 
\ P 


will turn better... thanks to... 


Building precision into other machine tools is the unique 
distinction that can be claimed for The Lees-Bradner 
Model HT Thread Milling Machine. 

The worm illustrated above was produced on this 
machine by the Cleveland Worm and Gear Co. in one 
hour 23 minutes at a cutter spindle speed of 61 R. P. M. 
The pitch diameter of the worm was 3.728” with an 
outside diameter of 4.625”. 

Many tough thread milling problems like this have been, 
and are being, solved by this remarkably versatile machine. 

Contact us or your local Lees-Bradner representative 
for complete information on fast, precision threading 
with the Model HT Universal Thread Milling Machine. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-240 


Details on Worm Gear Production 


Hob Spindle Speed 


Circuler Pitch 


Pitch Diameter 


Outside Diameter 


Threading Time 1 hour 23 min. 


Material 2315 Steel 


Weight of Worm 51.76 Ibs. 
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®When you're faced with a cutting tool problem, the 
STANDARD TOOL MAN~—backed by 75 years of 
industrial experience—will recommend a practical, 
profitable solution. 


Your Standard Tool Man is familiar with all types of your eumenn vec. 


metal-cutting operations and is always at your DISTRIBUTOR STOCKS 
service without obligation. THE COMPLETE LINE 


Cabl, his Vy / 





3950 CHESTER AVENUE “Mk CLEVELAND 14, OHIO 


} FACTORY BRANCHES-IN: NEw YORK . DETROIT * CHICAGO.« DALLAS + SAN FRANCISCO 
THE STANDARD LINE: Twist Drills - Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Carbide-Tipped Tools - Gages : 










H Oo L E S AMF Float-Lock Instant- 


IG GROUND win | == 


hileanare 













Provide yourself with this 
inexpensive* instrument 
for use on your present 
















Positive anchoring ...“Floats” and “Locks” in any 
position. Thumb-operated release ring permits 


instant change of jaw opening. Bosses on 2” centers 












provided on ratchet jaw for jig plates. 

. Two models...9° and 12” capacities. Special 
equipment and JIG safety vise for band-saw also available. 
GRIND with a guarantee. Send for complete literature now. 





SAFETY VISES 


AMF TOOL DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 
224-A Glenwood Avenue, Bloomfield, New Jersey 


quick drill jig 





centers long rounds 
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Saar rae 


A seven station die from Vulcan's contract Tool Room DAZOR Fit the Lighting 
(Your Tool Room in Dayton). 
FLOATING ) to Each User 
Standard sized punches and buttons were used. 
But since forming and piercing operations were LAM P® and Each Job 


involved, hardening of the sections was neces- 
sary followed by JIG GRINDING. Result: Close 
tolerances held easily and perfect progression 








throughout — another satisfied customer. 






*Vulcanaire equipment Borrow Vulcan's 
pays for itself on instructive movie 
the first job. on jig grinding 








Top-Mounted Reflector 





Side-Mounted 


SERVICES OF 









SCie-Cooled, Incandescent 
YOUR TOOL ROOM in DayTON ie 
Engineering, Processing, Designing . . . Special Tools Fluorescent 
...Dies ... Special Machines . . . Vulcamatic Transfer 


. f : ; People ... jobs... 
Machines . . . Automation . . . including the Vulcan lighting needs differ. 
Hydraulics that Form, Pierce, Assemble and Size . . . Let each employee 
control light loca- 
Vuleanaire Grinding Heads . . . Motorized Rotary tion with the Dazor Floating Arm. It stays put without 
1 . ). Plastic Tooling . . . Vuleanaire Jig Grinders. locking. Choice of Incandescent using 60-watt bulb in 


sian _..| top- or side-mounted reflector, air-cooled for safe 
handling; or 2-tube Fluorescent. Universal and Pedes- 


VUL AN TOOL co tal models with 24” or 34” arm extension. Call your 
¢ e Dazor distributor. Dazor Manufacturing Corp., 
7300 LORAIN AVE. DAYTON 10, OHIO, St. Louis 10, Mo. 


USE READER SERVICE CARD; INDICATE A-11-242-1 USE READER SERVICE CARD; INDICATE A-11-242-3 





242 





The Tool Engineer 























SIMONDS 


i-¥-1-7-4-1 BA a on oe 
Soa | 


—_—- 


Reinforced Resinoid Bonded 
ABRASIVE WHEELS 


RED WHEEL 





Save time and money on weld grinding with SIMEX . . . lightweight, rigid, for 
‘heavy duty use. Structurally different—with auto tire cord safety web backing! 


Send for Bulletin ESA-244. 


RED CENTER WHEELS 





ideal. tor deburring, finishing, polishing and cutting-off. Slightly flexible 
for general offhand use and the lighter weld grinding jobs. Extra 
strong and fast cutting. Send for Bulletin ESA-244. 





DOUBLE 


CUT-OFF WHEELS 





Glass fiber reinforced for extra strength, less breakage and long life 
Fast cutting on all types of metals and non-metals. 
Send for Bulletin ESA-243. 











CALL *°oistriBuToR 


}| ————__. SIMONDS ABRASIVE COMPANY + PHILADELPHIA 37, PA. 


LOCAL STOCK 
FAST SERVICE 


Bronch Worehouses: Boston, Detroit, Chicago, Portland, San Francisco. Distributors in Principal Cities 
Division of Simonds Saw and Steel Co., Fitchburg, Moss. 


MAGNESIUM for low cost tooling 
' 











































































































MAGNESIUM machinability beats tight schedules 


Machinability and handling ease are two 
reasons Carr Lane moves jobs faster, at 
lower cost, with magnesium tooling plate 


When a job has to be completed in a hurry, which is often 
the case at Carr Lane Manufacturing Company, St. Louis, 
there are big advantages in using magnesium tooling plate. 


FASTER MACHINING. Production operations go faster be- 
cause magnesium jigs and fixtures are easy to machine, 
easy to weld. Excellent dimensional stability and precision 
flatness help to hold the closest tolerances. These properties 
also help to save many hours in the process. On the fixture 
illustrated, it would take twice as long to do the job in 


aluminum—and ten times as long in steel. 


FASTER HANDLING. The light weight of magnesium, two- 
thirds that of aluminum, permits pieces to be handled and 
moved from one operation to another with a minimum of 
time, effort and equipment. This is particularly important 
with large jigs and fixtures which couldn’t be handled 
manually if they were made of steel. 


FASTER AVAILABILITY. You can get magnesium tooling 
plate when you want it and how you want it. Whether 
production deadlines are tight or not, it’s always readily 
obtainable in any standard size and gauge from stock. 
Contact your nearest supplier of Dow Magnesium or 
write to THE DOW CHEMICAL COMPANY, Midland, Michi- 
gan, Dept. MA 372L. 


Available from stock at... 
Copper and Brass Sales, Inc., Detroit, Mich. + Fullerton Steel and Wire Co., Chicago, Ill. « Hubbell Metals Inc., St. Louis, Mo. 
A. R. Purdy Ce., Inc., Lyndhurst, N. J. © Reliance Magnesium Co., Los Angeles, Calif. * Vinson Steel and Aluminum Co., Dallas, Texas. 


you can depend on DOW MAGNESIUM 
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A LONG-TIME SPECIALTY OF 
REHNBERG-JACOBSON 


TWO HOPPER. The machine below 

automatically assembles and greases a set : 

of needles and a simple cup. All the oper- ONE HOPPER. At the right we show 

ator has to do is to keep the hoppers a typica semi-automatic machine which 

loaded with parts and take the completed lends itself to certain kinds of work— 

assemblies away from the delivery table. short run, for example—better than a 

Capacity is approximately 900 assemblies full-automatic. The operator manually 

per hour on this particular machine. sets the part piece, then the needles are 
delivered and the assembly completed 
automatically. Machines of this nature 
have a capacity governed largely by the 
dexterity of the operator. 





The bearing shown here is typical 
of the many for which we have 
built assembly machines. The 
needles are set into the cup, after 
which the retainer ring is pressed 
in place. Atthe proper time, a meas- 
ured shot of lubricating grease 
is delivered into the assembly. 
This particular bearing is used on 
universal joints. 














THREE HOPPER. A machine of this type, as 
shown at the right, can be used to press in a 
retainer after the needles are placed in the cup. 
For example, the bearing illustrated above is 
assembled on this particular machine at the 
rate of 900 per hour. 


OTHER POSSIBILITIES. The versatility of Rehnberg-Jacobson 
Needle Bearing Assembly Machines offers the opportunity to handle 
almost any assembly of three or four elements. Send samples or prints 
of your bearings gears, levers, or other parts for advice and quotation. 











REHNBERG-JACOBSON DESIGNERS, ENGINEERS 
MANUFACTURING CO. MANUFACTURERS AND 
ROCKFORD,ILLINOIS PRODUCTION CONSULTANTS 
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Over-all view of Pines Size 2 Automatic Bender 
in operation at Barber-Colman Company, Door 
Division, Rockford, Hlinofs. 


PINES AUTOMATIC BENDER 


BOTH L.H. AND R.H. BENDS PRODUCED WITH SAME TOOLING 


@ Here's another outstanding example of how production bending so gend th mange a eg 
the “Pines-Way” cuts costs ... this time for Barber-Colman Com- making R.H. tracks. | opening up. 
pany, leading manufacturer of top quality commercial and residential 

garage doors. By roll shaping door channels from flat stock, then 

cold bending in a Pines Size 2 Machine, costs have been reduced 

from 15% to 20%. Formerly, finished channels purchased in lots of 

1,000 required extra storage space and a considerable inventory in- 

vestment to meet the increased demand for “BARCOL” overhead 

doors. Today, the channels are easily produced as they are needed, 

which cuts inventory costs, reduces storage and handling problems, 

and improves delivery. 


Smooth, Neat Bends Produced at Production Speeds 


As illustrated, 90° bends are formed in HR 13-gauge (.094) steel 

channels on an inside radius of 15”. Of special interest also is that 

both left and right-hand channels are formed with the same tooling. 

Smooth, neat bends are produced at production speeds without Galil ak ibiien ese tin eg: 00" tend ter 
wrinkling or distorting. As shown in drawing, R.H. tracks are sight-hand track. Flexible mandrel, inserted in chan- 
produced with opening down, and L.H. tracks with opening up, _ "1, insures smooth, wrinkle-free bends. Bending arm 
which eliminates swing of 8-foot leg. Change in angle specifications Ey aere™. 

are met by the simple angle-of-bend settings on the machine. Setup 


, , : : . = Write FOR MORE DATA ON LATEST 
g re ac y semi-skilled machinists. 
and operation of machine is handled by semi-skilled chinists COST-CUTTING APPLICATIONS... 


= : If you would like up-to-date 
Sie sestets Sa on recon 
(Pl IN E Sensincerins coin Goa 


: ask for a Pines engineer to call and assist you with 
Specialists in Tube Fabricating Machinery) | 693 WALNUT + AURORA, ILLINOIS any tooling or production probl 











PRODUCTION BENDING + DEBURRING + CHAMFERING MACHINERY 
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Positive Precision! Extra Economy! 


you get 
both 
with these 


Brown & Sharpe 
Precision 
Tools 


Most uniform 
Black Granite 
Surface Plates 


@ Super-hard surfaces — extreme 
flatness — enduring accuracy 

@ Exceptional surface smoothness 
eliminates danger of tool 
lapping action 

@ Uniform fine-grain black 
granite “normalized by nature” 
can’t warp or distort 

@ Unaffected by body temperature 
— can’t rust, corrode, or stain 

@ Practically no maintenance — 
wipe of cloth usually sufficient 
to clean surface instantly 

@ Low first cost 


You can combine consistent high accuracy with real savings in 
time and money using these three Brown & Sharpe aids to precision. 
Their advanced design makes measurements easier, more positive. 
Their superior quality assures long operational life . . . keeps main- 
tenance costs low. Only a few of their outstanding features are 
described here. For complete details of these and other precision 
tools in the complete Brown & Sharpe line, write to Brown & Sharpe 


Mfg. Co., Providence, R. |. 


Exclusive Intrimik (internal 
tri-point micrometer) — most 
versatile hole-measuring device 


® One Intrimik takes place of 
many fixed gages 

®@ Measures bores and holes 
directly without masters 

® Eliminates expensive plug 
efelel Molaro My -iiilire Malte ys 

@ 20 Intrimiks cover range from 
.275" to 8.000” — read just like 
micrometer calipers 

© Automatically self-centering 
orate MT-lberelite allie 

© Extensions permit measuring 
to 10” and 15” depth 


Most rugged 
Dial Indicators 


® Unique high rigidity and 
strength provided by forged 
brass cases, backs, and wheel 
supports 

® Greatly exceed U. S. Govern- 
ment specifications in continuing 
running test 

® Smooth, low-friction operation 
assured by highly burnished 
pivots and bearings; contour- 
lapped pinion teeth 

® Wear-resistant overall chrome 
finish 

® Available in a wide variety of 
47 models and sizes 


Buy Through Your 
Local Distributor 


Brown & Sharpe 


e 


November 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-247 





KOLB RADIAL DRILLS sos 
LIGHT: MEDIUM-HEAVY DUTY 


Bee E- . EEF a eeeeres cee: | 





FOR ACCURATE PRODUCTION 

e Heavy bases, columns and arms 
—Rigidly constructed 

e Column diameters from 712" to 
35” 
Flanged motor mounted on top 
of spindle head 
Hardened and ground gears 
Hardened and ground spline 
shafts rotating on ball bearings 


FOR SPEEDIER PRODUCTION 
Selector device for pre-setting 
speeds and feeds 

Rigid locking of column and 
spindle head by electro- 
hydraulic clamping system 
(automatically or by hand) 
Push button controls 
Automatic depth release 


FOR YOUR PRODUCTION 


Maximum drilling capacities 
Cast Iron—8” dia. Steel—6” dia. 
Maximum drill radii—27” to 
180” 


e Spindle speeds—12, 24 or 36— 


from 30 to 3000 R.P.M. 
For greater efficiency, 36 speeds and 12 feeds can be pre- 


selected on this HKH Kolb Radial equipped with electro- * po pg ped <o sornagg 


hydraulic pre-selectors. 


THERE IS A KOLB RADIAL FOR YOUR DRILLING JOB 
LET COSA QUOTE ON YOUR SPECIFIC NEEDS 


nationwide sales and service of precision machine tools 
i —from bench lathes to boring mills. | 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK I7, N.Y. 


IN CANADA Contact COSA CORPORATION OF CANADA LTD., 1160 Lakeshore Road, Long Branch, Toronto 14, Ontario 
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SALES REPRESENTATIVES 


J. NEILL ARMSTRONG, INC, 
Westmont, New Jersey 
BECKETT-HARCUM CO. 
Wilmington, Ohio 

Cc. P. ELLIOTT CO. 
Denver, Colorade 
GILMORE SALES CO. 
Detroit, Michigan 
HACKETT BROTHERS, INC. 
North Manchester, Indiana 
KNOX, INC, 

East Walpole, Mass. 

H. D. MacRAE 

Rochester, New York 


THE MERCER COMPANY 
Milwaukee, Wisconsin 


WALTER NORRIS ENGR. CO. 


Chicago, Illinois 


PAR INDUSTRIAL SALES LTD. 
Toronto, Canada 

PNEUMATIC ENGR. CO. 
Hartford, Conn. 


P. W. RICE 

Cleveland, Ohio 

THE RODEN COMPANY 

Cranford, New Jersey 

H. U. ROGNESS, INC, 

Minneapolis, Minnesota 

THE RUCKER COMPANY 

Oakland, California 

ROBERT TAYLOR & SONS 

Salt Lake City, Utah ; 

WOMACK MACHINE & 
SUPPLY CO. 

Dallas, Texas 

ZOPF ENGINEERING CO. 

Konsas City, Missouri 


ORTMAN-MILLER MACHINE COMPANY 
13 143rd Street, Hammond, Indiana 


C) Have Field Representative call 
C) Send Bulletin 105 (Square Line) 
(CD Send Bulletin 101A (Round Line) 





Name Position. 


Address 


——O 
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Above: Hi-Den die which 
has been band-sawed to 
rough shape, being hand 
finished with woodworking 
tools to required accuracy. 
Use of Hi-Den can reduce 
die fabrication and forming 
costs 50%. 


In aircraft and other light metal industries — wher- 
ever tooling cost is an important operational consider- 
ation — HI-DEN has effected phenomenal savings. 
Forming, stretch, draw and press-brake dies, Yoder 
rolls, jigs, fixtures and pressure pads are but a few of 
the more than 100 successful applications of HI-DEN. 


HI-DEN is a laminate of wood veneers impregnated 
with phenolic resin and compressed under extreme 
heat and pressure to approximately half its original 
thickness. The resultant composition — only 1/6 as 
heavy as steel — is about three times as strong as equal 
weight of steel yet is easily shaped with standard tung- 
sten carbide tools. 


It has high dimensional stability and is virtually 
impervious to oil and moisture. Used in forming 
tools, HI-DEN’s low coefficient of friction eliminates 
scratching and burring. HI-DEN treats the metal 


better and results in far lower i 
F> ion 


Our Technical Bulletin and 
literature show how to get in- 
creased production of superior 
quality products —at lower 
cost — with HI-DEN. Send 

for it today. 








HANDLES and BLANKS 


(Made to American Gage Design Standards) 


Here's the latest modern, quick, and most inexpensive 
way to make top quality plug gages. 


It's as easy as one, two, three. One: select already 
hardened Tool Steel Gage Blank closest to your fin- 
ished dimension. Two: select corresponding Gage 
Handle. Three: grind and lap to tolerance. It’s as 
simple as that. Each part is absolutely guaranteed to 
meet the most rigid American Gage Design Standards. 


WRITE TODAY FOR FREE PRICE CATALOG 


Huron macuine paoouers ine = 


HOME OFFICE EAST COAST BRANCH WEST COAST BRANCH 
6252 MONROE BLVD. P.O. BOX 208 P.O. BOX 25 
DEARBORN, MICHIGAN WEST HARTFORD, CONN. BURBANK, CALIFORNIA 

LOgen 5-0400 ADems 3-762! Victoria 9-5013 
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$4 ty 


the original, | 
patented 


AUTOMATIC 
THRUST 
ADJUSTMENT 


Spring loaded spindle 
maintains constant 
tail stock thrust. 


LONGER LIFE 
Needle bearing distrib- 


LESS 
OVERHANG 
MEANS 





|| aminates, INC. 
32 Water St., Wakefield, Massachusetts 
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A 





utes bearing stress over 
greater surface, thus 
holding close tolerances 
for much longer time. 


FASTER SPEEDS 


Smaller turning radius 


MORE 
RIGIDITY 

.. MORE 

WORKING 


gives much higher RPM rate 


than ordinary live centers. 


CONVENTIONAL 


LIVE CENTER 


CONCENTRIC 


Pat No. 2,620,473 


CONCENTRIC TOOL CORP, 2486 Huntington Dr..San Marino, Calif. 
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Open UNEXPLORED opportunities for cost 
in manufacture of a wide range of parts. 


if you are producing small...oreven quite large.. 


ribbon wire or metal strip up to about 2” wide, it will most certain a ° 
e HIGH SPEED > P UP y pay you 
to ‘ask Baird about it.’’ 


. formed parts out of 


More and more quality and cost-conscious manu- 
facturers are finding that our NEW mode! Automatic High Speed Ribbon 
e UNIFORM PRODUCT : : a ees 
Metal Forming Machines are the ideal ‘‘production line’’ for such products. 


e LOW TOOLING COST mete these machines are years of successful application to a range of 
work “limited only by the ingenuity of the men who design thetooling.’’ NEW 
models inciude a host of important improvements and additional features 

e EASY MAINTENANCE which greatly extend the range of work and tooling possibilities. For ex- 
ample, what is essentially a substantial press is built right into the machine and 

. SIMPLE OPERATION is capable of maintaining precision in high-speed production. Baird's unique 
two-to-one feeding mechanism and EASY cam motions, combined with the 

e UNLIMITED RANGE fact that 3/4 of the cycle is available for forming rather than the usual 
1/2-cycle, permits far greater latitude in combining operations and com- 
plexity of possible forms. 


Our Engineering Department will be glad to give you further detaiied in- 


formation or to submit recommendations on parts or prints of your product. 
Write Dept. TE. 


Interested in Deferred Payment? .. . “‘ask Baird about it.’’ 


THE BAIRD MACHINE COMPANY 


STRATFORD CONNECTICUT 
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A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%"’ x 325%” 
All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy. 


DIX! 450 PRECISION 

OPTICAL CIRCULAR 

DIVIDING TABLE 

Direct readings of 1 sec. 

(See insert picture above) rigidly 
mounted (not tilting) on built-in 

rotary table permits holding close 
tolerance relations between bores 

in all planes, including bores at 
compound angles. ALL IN ONE SET-UP 
All sides of the work piece except the 
mounting face machined in one set-up. 





SEE THIS 
VERSATILE MACHINE 
IN OPERATION 


at our New York 

or Cleveland Show 
Rooms. Write for 
Complete descriptive 
literature and prices 
to Department 21. 
Catalogues on 
additional production 
equipment also 
available on request. 





FOR FURTHER 








with 5 optical microscopes 


x. Pigs: Ps 


ACCURACY 


Overall accuracy of .0002” 


VERSATILITY 


Optical settings for operations in all planes 
and compound angles . . . Equally suitable 
for tooling, short-run or production work ... 








5 OPTICAL MICROSCOPES 


* Guaranteed service by factory trained staff 
* Engineering staff available for consultation 
* Spare Parts in New York stock 

* Your operators trained 


DIX! 60 now in wide use in leading Aircraft and 
Manufacturing Plants throughout the United States. 


Nomes available upon request 


> Golol a m- mi isalelol a miler 


A Division of Machinery Builders, Inc 


475 Grand Concourse, Bronx 51, N. Y. 


MOtt Haven 5-0900 
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STANDARDIZED 


UNIVERSAL 
INDEX 
PLUNGERS 


SAVE TIME 
SAVE MONEY 


Universal's Straight and Taper Plungers made 
in standard sizes save the time and 

expense of designing and machining special 
index plungers for multi-station tools. 

They come to you complete, ready for 
installation at approximately % the cost of 
specially made plungers. 


Universal Plungers greatly 
simplify jig or fixture man- 
ufacture because plunger 
body and bushing have 
same diameter so that all 
holes can be bored with 
same tool, often in same 
setting. 





Soft pin knob permits connec. 
tion to actuating lever or air 
cylinders by several different 
methods. Locating bushing, 
plunger and plunger bushing 
are hardened and ground. 


Plunger is easily assem- 
bled from either top or 
bottom. And it can be re- 
moved in either direction 
by removal of hex nut. 




















aS 
4g 3) STANDARD COLLET 
VEDGE-LOCK PRO 
} 8 KWI (1T TOC 
STANDARD DRILL BUS+ 
h 8) UNIVERSAL INDEX | 








UNIVERSAL 


ENGINEERING 
COMPANY 


FRANKENMUTH 3 
MICHIGAN 
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12 Station Power Index- 


ing Rim Type | 
Table 


Four Way-22 Spindle e | 
Drilling, Milling and 4 
Tapping Machine with 4 
(a 
ia 
\ 


Duplex Surface Broaching Machine 


Extremely A te H 
5, 10, 15 and 25 ton capacity 


Tool Room Grinder 





Single Slide Broaching Machine 19 Station -115 Spindle 
5, 10, 15 and 25 Ton capacity Drilling and Milling Machine 


Continuous Type Broaching 
Machine Built in Five Sizes 


1, 2, 3, 4 and 6 Spindle Two-Way Hydraulic Feed 
Sensitive Drilling Machines Vee Type Stub Boring Machine 


Unique Bracket Type 


FOOTBURT tine of production ho va 


®@ Way Type Drilling, Boring, Reaming, Tapping and Radial Drilling Machines . . . Hammond Surface 
Milling Machines with One, Two or More Ways... Grinding Machines . . . Manufacturing Type High 
Station Type Machines . . . Center Column Type Duty Drilling Machines... Independent Feed Drill- 
Machines... Cylinder Boring Machines . . . Inverted ing Machines . . . Special Machines. 

Drilling Machines . . . Surface Broaching Machines 


. Sentitive Drilling Machines . . . Hammond THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 


Detroit Office: General Motors Building 


~FOOTBURT 
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EFFICIENT MILLING...in any direction! 


New CLEVELAND 4-flute center cutting End Mills 
reduce individual end tooth shock and assure smoother 
cutting action, particularly in plunge milling. 


The advanced design of 4-flute 500 Series High Speed End Mills 
is your assurance of accuracy and high production in both tracer 
and general purpose milling. The accurately form-ground notches BALL NOSE SQUARE END 
and the precision ground cutting edges give you absolute uni- Se testi thie Gell snes cand snes and Geeks Oe tae 


formity and positive chip removal. < Try these new CLEVELAND nets & eA enay PUREPENENS WED. BS ot Cone eaiay 
d / to blend with the hook in the cutting face of the flutes 


End Mills on your next job. Get all the advantages of 4-flute mills 


and plunge cutting, too! Contact our nearest Stockroom, or... 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


TmHECLEVELAN Drwistr pri11 co. 


1242 East 49th Street . Cleveland 14, Ohio 
Stockrooms: New York 7 * Detroit 2 * Chicago 6 * Dallas 2 * San Francisco 5 © Los Angeles 58 





E. P. Barrys, Ltd, London W. 3, England 


WARNER & SWASEY 4-A TURRET LATHE 


holds API accuracy on 13%” dia. thread 
at Cameron Iron Works—cuts machining time 35% 


In the oil fields of Texas, a pressure 
of 5000 psi is considered merely a 
working pressure. Confining such a 
tremendous force is routine for the 
oil well casing head housings pro- 
duced at Cameron Iron Works, 
Houston, Texas. 

And routine, too, is the machin- 
ing of these housings and threading 
of the 134%” dia. 8 pitch API threads 
on a Warner & Swasey 4-A Heavy 
Duty Turret Lathe. That’s because 
the 4-A has the power, rigidity, and 
built-in accuracy needed to meet 
stringent API (American Petroleum 


YOU CAN PRODUCE 


256 


IT BETTER, FASTER, FOR LESS. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 





Warner & Swasey 4-A Universal Heavy Duty Turret Lathe cuts 134%" API threads 
after machining 22° dia. flange and inside taper on these large alloy steel forgings. 


Institute) requirements, plus the 
ability to efficiently produce parts 
in lots as small as 10 to 20 pieces— 
and at a time savings of 35%. 
Cameron’s own forge shop, utiliz- 
ing the most up-to-date techniques, 
assures control of material quality in 
these large housings. Eighty pounds 
of tough metal must be removed in 
the machining operations which fin- 
ish up to 22” diameter x 1412” long. 
The combined special and stand- 
ard hexagon turret tooling provides 
ample tool rigidity for tough hog- 
ging cuts as well as adjustment ease 
for close tolerance finishing cuts. 
The taper bore for the API thread 
is single point machined with the 
cutter held in a special contour slide 
tool which follows a taper plate held 
in an overhead bar. This method 
assures maximum Concentricity, size 
control and finish—critical elements 
in efficient API threading. Flexible 
turret tooling such as this not only 
permits efficient small lot produc- 


INDICATE A-11-256 


tion, but also allows the 4-A to handle 
frequent “break-ins” for rush jobs. 


BIG JOBS LIKE THIS dramatically 
demonstrate the rigidity and accuracy that 
are built into every Warner & Swasey. The 
reinforced, one-piece head and bed con- 
struction, with induction-hardened (and 
completely protected) Vee-ways, plus the 
rugged design of the turrets on Warner 
& Swasey Saddle Type Turret Lathes, 
assures retained accuracy through years 
and years of tough metal cutting. When 
your job calls for extreme accuracy, with 
heavy metal removal, call in our Field 
Representative to discuss how you can do 
that job most efficiently. 


WARNER 


& 
SWASEY 
OITIED TA 


PRECISION 
MACHINERY 
SINCE 1880 


-- WITH A WARNER & SWASEYV 
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He can specify Producto with complete confidence 


The die designer likes to specify Producto die sets 
on his blueprints because they are a nationally 
accepted “brand: They're easy to get anywhere. 
and delivery is prompt. 

He favors Producto because he knows he never 
has to compromise his die design. Even if the die 
layout is a little unusual, he will be able to select 
a die set to accommodate it from Producto’s wide 
range of thicknesses and styles 

He also knows Producto has the equipment that 
can cut his tooling costs by letting him adapt his 
sets to a more economical basic design. Only 
Producto offers him complete foundry, pattern 
making, welding and machining services for his 
special requirements 

The die designer recognizes Producto’s Qwik- 
Fit Guide Pins as an important new feature that 
die makers want. He specifies them because they 
save up to 75% of the time normally required for 
die set assembly and disassembly 

The die designer likes to use Producto’s new 


catalog, the industry's most practical tool. His die 


layout is simplified when he uses Producto die set 
templates. And Producto provides him with cost- 
saving ideas in the DIE SET DIGEST. 

Most important, he can depend on consistent 
Producto die set accuracy to transfer from the 
drawing board to the press the precision and in- 
genuity of his die design. 

Yes, the designer has found that Producto die 
sets justify his confidence in specifying Producto. 
You will, too. 


TWO FREE AIDS to 
more economical, eff- 
cient use of die sets are 
available from Pro- 
ducto. All-new CATA- 
LOG NO. 11 makes 
ordering and selection 
job easy. DIE SET DI- 
GEST gives valuable 
tips for designers, 
builders and users of 
dies. Write for them 
today. 


THE PRODUCTO MACHINE COMPANY 
930 Housatonic Ave., Bridgeport 1, Connecticut 


Wherever die sets are used 


72RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 


PRODUCTO 
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Lower Your Costs With 
Staples Carbide Tools 


Precision and quality built into these tools 
results in overall economies as proven by 
production records. 


THE Siler TOOL COMPANY 


2352 Glendale — Milford Road 
Evendale, Cincinnati 15, Ohio 





EXPANSION REAMERS 


PATENTED 


ROTATING 
CUTTING TOOLS 
CARBIDE- 
TIPPED 
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TORK-LOK DESIGN . . . Inclined flats in both collet sleeve and 
arber shaft. 





GREATER ACCURACY ... Because flat surfaces are in constant 
contact on both expansion and contraction. 


TORQUE TRANSMISSION . . . Greatly increased by self ener- 


gizing feature of precision mated flats. 


LESS COLLET BREAKAGE . . . Built-in safety stops control both 


expansion and contraction. 


GEOMETRICALLY SEALED . . . Metal-to-metal contact excludes 


foreign matter thus reducing wear. 
SELF-RELEASING . . . Preload feature assures easy part removal. 


CONCENTRICITY . . . Locates straight or tapered holes on true 
center. 


WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILEROAD - DETROIT 20, MICHIGAN 


PRECISION GAGES * CONE-iOK JIGS + DIAPHRAGM CHUCKS AND ARBORS «+ PRECISION PARTS 
PRECISION INVESTMENT CASTINGS «+ PRECISION HEAT TREATING OF AIRCRAFT PARTS 











Guarantee TOP Performance and Maximum Life! 


THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 

The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust. Available from 
Miller at no extra cost. 


SUeedeeet eaten ened 


og pel a RR iy oe 


Benefits To You 


“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
are impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 


Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation. 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 
service ) 


To (Dept-)——— 


utur 
“ \i our 
On 4 ease spec! 


ments, P 
quality f 


NOTE: On all Miller Hydraulic Piston 
Seals: Leather Cup Seals are standard, 
Piston Ring Seals are optional at no extra 
cost, and “Teflon” Cup Seals are available 
at extra cost. 


Member of the National Fluid Power Association 


MILLER FLUID POWER PIV 'ISION 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN © DAYTON * TOLEDO * CINCINNATI ® COLUMBUS 
PITTSBURGH © PHILADELPHIA * BOSTON * HARTFORD * NEW YORK CITY Wile = 2010 N. Hewthorne Ave. Melrose Park, Ill. 
X . 





BUFFALO * ROCHESTER «© MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT 
FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE © LOUISVILLE 
KANSAS CITY * SEATTLE * LOS ANGELES ¢ SAN FRANCISCO © BALTIMORE : : 
DENVER + ST. LOUIS * MOLINE © CHICAGO ¢ HOUSTON ¢ ATLANTA AIR & HYDRAULIC CYLINDERS * BOOSTERS * ACCUMULATORS 


TORONTO, CANADA ond OTHER AREAS COUNTERBALANCE CYLINDERS 
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NOW 


iT CAN BE DONE! 


Yes...when viewed through 4 simple typé micro- 
scope the EMscale, divided into thousandths 
of an inch appears as shown above. By equip- 
ping the microscope with a vernier eyepiece, 
readings of 1/10,000 of an inch (.0001’) can be 
made...quickly, easily, accurately. The EM- 
scale is numbered at every fifty thousandth. 
Two sets of figures are always in view indica- 
ting correct direction of movement. 


EMscales can be used wherever measurements 
must be read to three and four decimal places. 
Use them on milling machines, horizontal 
borers...with a traveling microscope for accurate 
map measuring. A machine with a worn lead- 
screw can be put back into useful service by 
the addition of an EMscale. 


To avoid the worries of troublesome thermal 
expansion problems, EMscales can be made of 
the same material as the work being measured. 


Let us send you the complete story. Mail 
coupon below. 


ELLIOTT-MYERS 
Ofelselele-lirela) 


50 Hammond Road 


Warren, Pennsylvania 


te > 


New EIVIiscale 


EMscale 

mounted in 

holder with 

aligning screws 

and case. 

sae eE eee ee eee 
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Elliott-Myers Corporation 
50 Hammond Road 
Warren, Pennsylvania 


Please send me complete information 
on EMscales. 


Name.... 
Title 
Company 
Address. 
City 


Zone .. State 


26 





“whmachinable” 
2000 
250 sfpm 
> 
pieces per hr--20- N75 
505 SAE 1035-250. sfpm 
HS-Stee!l-90 sfpm 4 


mim. Per cut-40- 


you can scrap your ideas of cyfting-tool performance . . . 


introduces a NEW ERA! 





The figures abeve show the amazing improvements in 
production obtained through the use of STUPALOX 
sintered oxide cutting tools in place of tools previously 
used. Actually the figures are conservative, because tool 
performance in many cases was limited by inadequate 
power and rigidity of the machine tool. 

Stupalox Tools are available now in commercial quanti- 


ties, and a variety of styles and sizes of inserts. Write 
for complete data. 


HANDY PACKAGE 


This compact plastic box provides a 
practical container for ten Stupaiox 
sintered oxide inserts. 


STUPAKOFPF aivision oF 
The CARBORUNDUM Company 


WRITE DEPT, TE .. SATRODBE, PENNSYLVANIA 
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Kearney & Trecker’s proposal was 
accepted and the result was this 
44-ton, Five-Spindle Triplex machine 
which mills top, front and rear sur- 
faces of tractor transmission cases 
ata rate of 23 pieces per hour. 


Two horizontal spindles are 
mounted in duplex fashion and 
three vertical spindles on the mas- 
sive bridge type head. Horizontal 
spindles, driven by 40-hp motors, 
carry 22” dia. cutters with 44 
blades. Powered by a 50-hp motor, 
two of the vertical spindles have 
22° dia cutters and the third spin- 
dle a 6’ dia. cutter with 12 tungsten- 
te Taello(-Mollelo(-t 5 


For more details on 
machine illustrated 
ask for Data Sheet 
No. 1062. Booklet 

Doorway toa 
proven method for 
solution of bigand 
small metalworking 
problems” is also 


New production efficiency starts with 
Kearney & Trecker Milwaukee machine tools 


Kearney & Trecker automatic pro- With more than 50 years’ experi- 


duction machines perform many 
operations to exacting accuracies 
and at lower cost. But most impor- 
tant to you — it’s accomplished by 
combining standard design compo- 
nents with a minimum of special 
engineering. This means you get 
the production you want, the econo- 
mies you need, from job-proven 
designs with minimum of capital 
investment. 


ence in machine design and manu- 
facture, Kearney & Trecker has the 
ail-around ability to meet your 
production needs. Take advantage 
of these abilities. They can pay off 
in lower machining costs and more 
profits for you. See your Kearney 
& Trecker Special Machinery Divi- 
sion representative. He'll be glad to 
help you with your production re- 
quirements. Call him today. 


yours for the asking. 


Special Machinery Division 


MILWAUKEE 14, WISCONSIN, U.S.A. 


Builders of Precision and Production Machine Tools Since 1898 
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Square Cuts or angle cuts to 45 
on ANY metal 
at 2 to 4 seconds per square in. 
with the 


STONE 


MODEL M-75 


CHOP- STROKE 
CUT-OFF MACHINE 





M-75 Optionally equipped 
for fully automatic produc- 
tion with Automatic Bar 
Feed; Power Stroke; and 
Oil Mist Spray attachment. 
Single or special manual cuts 
may be made when necessary. 





AVAILABLE FOR MANUAL, SEMi-AUTOMATIC 
OR FULLY AUTOMATIC OPERATION 


One of the most versatile cut-off machines on the 
market today. Permits set-ups or resets in a matter of 
seconds. Runs many different shapes, lengths and 
diameters of bar stock — from extruded aluminum to 
hardened tool steel —all in a single day. Will hold 
any of these to mill-like tolerances of .005” for days 
on end. Handles solid stock up to 2%” in diameter, 
or 4” pipe and structurals . . . giving up to five times 
greater production on each one! In spite of greater 
speed of cutting, there is no change of characteristics 
or hardening of material cut on this machine. Geared- 
in-head motor drive, a Stone exclusive, delivers maxi- 
mum power to cutting edge for greatest efficiency. 


OPTIONAL FEATURES 
Automatic Bar Feed for continuous unbroken feeding of 
stock of any shape or diameter. 
Semi-Automatic Power Stroke provides simpler opera- 
tion, minimizes operator fatigue, gives up to 25% 
longer wheel life. 
Oil Mist Spray Attachment for cooler, easier cutting — 


increases saw blade life up to 400% on non-ferrous 
materials. 


MACHINERY BY STONE includes a complete line with 
many optional features. Write for complete informa- 
tion, no cost or obligation. Sales and service in prin- 
cipal cities. 


", represented in every major industry throughout the world” 


STONE MACHINERY COMPANY, INC. 


31 Fayette Street, Manlius, New York 
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6 
Styrcied ? 
Maybe CERRO ALLOYS 
can do that job 


Look for the 
answer here 





f your problem is a metal-working operation such 

as securing shaft bearings; anchoring magnets in 
chucks, instruments, etc.; providing fusible element 
in safety devices; soldering delicate assemblies; or 
any one of some 63 industrial tasks that are being 
done efficiently and economically by Cerro Alloys, 
send for this folder. It lists all the known practical 
applications of Cerro Alloys, the well-known 
group of low-temperature melting alloys and tells 
you how you can obtain detailed information on 
the particular task in which you are interested. Send 
for your copy of this valuable reference folder today. 


Cerro DE Pasco CORPORATION 


300 Park Avenue, Room 1503, New York 22, N. Y. 
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AUTOMATIC 


 «) 


Increases 
Production, Safety of 
Power Presses, Shears and Brakes 


HAND FED OPERATIONS BECOME SEMI-AUTOMATIC 


Production Automatic tripping by piece part— 
automatic gauging—eliminates rejects—prevents die 
damage—shuts off after pre-set count—counts elec- 
trically—protects all operations in automatic set- 
ups. Automatic tripping and gauging features 
completely eliminate operator error, nesting and 
tripping time, 


Safety Two-hand safety trip (approved) and 
quick change foot pedal included. Single stroke or 
repeat selection. 


No alteration of machine needed—installed in 
one hour. Low cost—complete. 


Write for bulletin 
Designers of low-cost, automatic production and safety devices. 


GENERAL AUTOMATION CORP. 
65 SOUTH BROADWAY, YONKERS, N.Y. 
USE READER SERVICE CARD: INDICATE A-11-264-3 
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Flame tests prove its fire-snuffing ability 


SHELL 
IRUS 
FLUID 902 


Entirely new formula: Shell Irus Fluid 902 is a special formulation 
. . . product of three years’ development and field testing. It is suit- 
able for nearly all industrial hydraulic systems, as a direct replacement 
for presently used oils. Here is a fire-resistant hydraulic fluid that 
can be widely used. 


Non-corrosive: Shell Irus Fluid 902 contains no corrosive ingredients. 
It has no harmful effects on seals, fittings or bearings. It does not 
promote rust. 


No major modification necessary ... simply clean present fluid 
thoroughly out of system and replace directly with Shell Irus Fluid 


902. You can use it with complete confidence. Write for test data and 
all information. 


SHELL OIL COMPANY 


50 WEST 50TH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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ONE SOURCE SU TK 
Automatic Standard 
Production Machine = 
Machines = | Components — 


Double End 
Trunnion Type 
Machine 


Quill Type Quill Type 


‘ Air Hydraulic Cam Units 
Indexing Type Drill Units 


Machine 


Center Column 





Universal Drilling 
Machine for jet 
aircraft components Quill Type 
Lead Screw Hydraulic 
Tapping Units Feed Units 


Vertical Single Unit 
Multiple Spindle 
Indexing Machine 


Automatic Machine Bases 
Index Tables 
Horizontal and Vertical 


Designing and building automatic production DP, 
machines like those illustrated are a “Hartford” HARTFORD 
specialty. Years of experience have proven that . 
dependable high production and economy can Joel 
best be brought to the user by means of standard 
machine components. 
MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 
28011 HOMESTEAD AVE., HARTFORD 12, CONN. 


Now Hartford Special offers these production 
tested components to users for machines of their 
own construction. 


: ’ Hartford also makes automatic Thread Rolling 
Consult Hartford engineers for either — completely Machines, Special Machinery and the world famous 


tooled machines or components. Super-Spacer. 
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EW-self-locking UNBRAK 


HOW NYLOK® LOCKS: 





LOCKED! The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together and locks the screw securely. 


The Tool Engineer 





socket head cap screws 


They won’t work loose. And they sim- 
plify design and save production time. 


Self-locking UNBRAKO socket head cap screw. 


BEFORE ASSEMBLY. The nylon pellet pro- 
jects slightly. When assembled, threads will 
be impressed into it. 


LAS A4 SGA AG 


ARLLAAS 


AFTER REMOVAL. “Plastic memory” of 
pellet has expanded impressed threads to 
greater diameter than screw threads. Screw 
can be used repeatedly. In use, “memory” 
keeps threads tightly locked. 


UNBRAKO socket head cap screws are now available embody- 
ing the Nylok* self-locking principle. Nylok provides the 
first truly practical solution to the problem of making cap 
screws self-locking. 

An UNBRAKO cap screw with Nylok is a single self-locking 
unit. No auxiliary locking devices are needed. Just thread 
the UNBRAKO into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The tough, resilient 
nylon pellet forces mating threads together and holds tight. 
The screw will not work loose. 

You save production time when you make products with 
self-locking UNBRAKOs. And you get greater simplicity in 
design with less bulk and weight. The number of parts you 
must assemble to achieve full locking action is reduced to 
the absolute minimum. Lockwashers under screw heads are 
no longer necessary. Costly wiring of cross drilled heads 
is eliminated. And in many cases you will save weight 
and mass by using shorter screws in tapped holes instead 
of drilling through and using nuts and lockwashers. 

Self-locking UNBRAKOs are reusable. They have uniform 
locking and installation torques—with no galling or seizing 
on mating threads. They successfully withstand temperatures 
from —70° to 250°F. And, when screws are properly 
seated, the locking pellet also functions as a liquid seal. 

A complete line of self-locking UNBRAKO socket screw 
products, in a wide range of standard sizes, materials and 
finishes, is available through your authorized industrial 
distributor. Technical data and specifications are detailed 
in Bulletin 2193. Write us for your copy today. Unbrako 
Socket Screw Division, STANDARD PRESSED STEEL CO., 
Jenkintown 37, Pa. 


*7.M. Reg. U.S. Pat. Off., The Nylok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 
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Gardner-Denver... Serving the World’s Basic Industries 



































Driving hex-head sheet metal screws in confined area of stove with Keller Tool Ratchet Wrench. 


Running nuts in close quarters? Then use 
Keller Tool Air-Powered Ratchet Wrenches 


You name it .. . on heavy machinery or lighter 
assemblies like this stove, close-quarter nut 
running is a cinch for a Keller Tool Ratchet 
Wrench. Wherever the nut location, there is a 
ratchet wrench or attachment to keep bottle- 
necks out of assembly operations. 

Talk over your problem with a Keller Tool 
representative. Chances are he can supply a 
standard ratchet wrench that will turn the 
trick slick as silk. 


Operate anywhere . . . in close quarters . . . 
hard-to-get-at places. Save skinned knuckles 
.-- effort. 


Adaptor and socket—for hard-to-reach 
places or cramped positions. 


Angle type—for flat on 
floor or under anjover- 
hang nut setting. 
Built-in, extended socket—for reaching 
behind channels, around corners. 


GARDNER - DENVER () 


KELLER TOOL division, Grand Haven, Michigan 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-270 The Tool Engineer 





How to save a big step when you 
make hollow parts... 





SKIP 


drilling bar 
stock 








START 


with finish boring 
of TIMKEN’ 
seamless steel 
tubing 








ITH Timken® seamless steel tubing as your 

base stock, finish boring often is your first pro- 
duction operation in making hollow parts. You save 
a big step because you don’t have to bore out the 
center hole. It’s already there! And because Timken 
seamless tubing eliminates one boring operation, it 
frees part of your screw machines for other jobs. 
Result—you add machining capacity without adding 
machines. 

And figure in this extra saving. With Timken seam- 
less tubing you get more parts per ton of steel. There’s 
less metal to hog out. 

Timken Company engineers will study your problem, 


TIMKEN 


Alloy 


recommend the most economical tube size for your 
hollow parts job—a size guaranteed to clean up to your 
finished dimensions. 

You can get better quality products, too. Manufacture 
of Timken seamless tubing is basically a forging opera- 
tion. It produces a uniform spiral grain flow for greater 
strength—a refined grain structure that brings out the 
best in the metal’s quality. And this quality is uniformly 
maintained from tube to tube, heat to heat, order to 
order. Our metallurgists will gladly work with you, 
show you where Timken seamless steel tubing can save 
you money. The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: ““TIMROSCO.” 


STEEL 


Fine 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Got a Production Pr 


ooo THAT NEEDS A PRESS 


Immediately Available 
High-speed 
production tool 


Here’s a NEW 
1-ton hydraulic 


MULTIPRESS 


@ Gives up to 750 ram strokes per minute. 
@ Ram pressures adjustable up to 1-ton. 








DEMIS OM 


MULTIPRESS: | 





@ Automatic pressure reversal. 

@ Completely self contained. 

@ Your present tooling easily adaptable. 
@ Dual manual safety control. 





$9950 


F.O.B. Factory. Subject to prior sale 





CUTS YOUR TOOLING COSTS ON SMALL AND SIMPLIFIES AUTOMATIC OPERATIONS — 


Multipress 
LARGE QUANTITY LOTS—Many shop operations can 1s 


IDEAL FOR CONTINUOUS LINE PRODUCTION-—Two 
specially engineered for automation. It can be 


be simplified because you can move Multipress quickly 
and easily from department to department, wherever 
a press is needed. And, because Multipress can be 
moved around, it can be stored in your tool crib 
complete with tooling setup until the particular pro- 
duction job is run again 


mounted simply around dial tables and indexing fix- 
tures to keep your tooling costs to an absolute mini- 
mum. The Multipress controls can be actuated elec- 
trically, pneumatically or hydraulically from external 
sources making it easy to interlock the Multipress in 
with other automatic production operations, 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 


1182 Dublin Road 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


Columbus 16, Ohio 


INDICATE A-11-272 


or more Multipress units can be easily set up side by 
side to handle straight line production work. Sur- 
prisingly small bench area is needed for line produc- 
tion work because of the compact, operator-engineered 
design developed in the 1-ton Multipress. 


DENISON 


dnOlhica 
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Black cutting cil (left) makes close control difficult. Operators dislike dirty operating conditions it 
creates. Close control is easier and workers are happier with transparent Sunicut cutting oil (right). 


WHY USE A BLACK CUTTING OIL 


WHEN YOU DON’T NEED IT? 


Sunicut oils give you better visibility 
without sacrificing machining efficiency. 


When trying to maintain close control over 
machines producing precision parts, operators 
can be handicapped by “black-oil blindness”. 
It is hard to see the tocls, the workpiece, and 
the finishes. Checking close tolerances is diffi- 
cult when the graduations on micrometers and 
gauges are obscured. 

Worse still, as the operator sees it, are the 
dirty working conditions caused by dark oils. 
His clothes get saturated with hard-to-remove 
stains, and his hands are black from one end 
of the shift to the other. 


INDUSTRIAL 


Transparent Sunicut oils help keep your op- 
erators happy and will make close control easier 
..and transparent Sunicut oils will do the job 
with no sacrifice in machining speed or finishes. 
To get the full story on Sunicut oils, see your 
local Sun representative, or write SuN OIL 
Company, Philadelphia 3, Pa., Dept. I-41. 


<«SONOCD-« 


PRODUCTS DEPARTMENT 


SUN OIL COMPANY PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY 


LIMITED 


TORONTO AND MONTREAL 








For any machining or grinding operation... 


THERE’S A SUN OIL THAT'LL GIVE YOU 
HIGH EFFICIENCY AND LOW OVER-ALL COST 


No two machine shops have exactly the 
same problems when it comes to selecting 
cutting oils...even when they’re running 
the same job. And, until somebody comes 
up with the truly universal cutting oil, you 
can’t afford to disregard the importance of 
oil selection. Here’s how Sun can help you. 

First, Sun makes a complete line of emul- 
sifying and straight cutting and grinding 
oils. Second, your Sun representative, 
backed up by field engineers, has the nec- 
essary practical experience to recommend 


the oil that will give you both high machin- 
ing efficiency and low over-all costs. 

For the full story about Sun’s cutting 
oils, see your Sun representative...or write 
SuN O1L Company, Philadelphia 3, Pa., 
Dept. 1-42. 


<«SUNocO-« 
Neo 


® 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPAN Y PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY 


LIMITED, TORONTO AND MONTREAL 





NOW! VAR Carbide Inserts 


in the New En@ineered Plastic Package... 


Ton 


iepethea ee Null 


. . . That meets industry’s need 
for easier inspection and use, quicker 
identification, easier storing and bet- 
ter carbide protection. 


Slide it open . . . remove insert . . . slide it closed. It’s the 
new engineered transparent plastic package for V-R throw- 
away carbide inserts. Here are the advantages: 


Easy To Remove Inserts For Inspection Or Use—no fumbling 


—no “om gon the insert goes right back into the 
A partitioned container. 
saves > eng Easy To Take Inventory—just turn the package over and look 


are visible through package ¢ for r quick inventory. through the transparent bottom. 


as er 7 <= instant | 


itification—insert style, carbide grade and quan- 
A complete line of | tity are clearly stamped on package label. Carbide grade 
standard throw-away _—is designated on each insert and visible through package. 


inserts . . . triangular, a oe Cockhdk Contin 
sound end squere—all ! chances of dropping, chipping 


scttadiaVEse- breaking custide are reduced to an absolute minimum. 
clusivenewtransparent 4 Package is rigid and durable. Inserts never touch each other. 


plastic containers. Easy To Store —takes less drawer or shelf space and is easier 
to store and handle than any insert package ever before 
devised. 


Here is the convenient, time and money-saving package 
for the finest quality carbide inserts you can buy. Order 
your V-R inserts today. Call your local V-R Representative 
or Distributor, or write: 


- Wasgallay-Haause Foxporation 


878 Market Street © Waukegan, Illinois 
€-596 MANUFACTURERS OF: CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 
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Ef CLAUSING 12” LATHE 


with Hydraulic Tracer 


Flame Hardened —— ° 


No. 6390 
CLAUSING 12” 
lathe with hy- 
draulic tracer, 
complete as 
shown — ONLY 
$2325.00 F.O.B. 

Factory 


Sete 


hes 


q aa 








Variable Speed Drive 


Contours and O.D. turning, as well 


as blended radii, steps, and tapers 


can now be precision duplicated 
automatically and rapidly, using 
inexpensive and easily made 


templates. 


Precision duplicating of multiple diameters, 


tapers, bevels, shoulders, 


With this new CLAUSING you can...do 
automatic between-center reproduction of intricate 
patterns in a fraction of the time formerly required 
* eliminate repetitive measurements, multiple tool 
set-ups, expensive forming tools impart a 
smooth, stepless finish + provide automatic sizing 
reduce chance for human error practically 
eliminate scrap. 
FOR SHORT RUN AS WELL AS VOLUME 
PRODUCTION — short runs can be done economi- 
cally because set-up and tool changes can be made 
in minutes. Savings on long runs are phenomenal. 








ee 

radii, grooves, chamfers 
HANDLES WORK up to 12” diameter, 242” 
diameter differential, 18” length. Hydraulic cylin- 
der housed in Servo motor provides power to firmly 
drive and hold cutting tool. Slide feed, in and out, 
infinitely variable from 0 to 15” per minute. All 
critical parts of tracer unit hardened, ground and 
machine lapped. Bed ways of lathe are flame hard- 
ened, ground. Variable speed drive from 43 to 222 
and 250 to 1300 RPM, adjustable while running. 
Completely enclosed head stock, quick-change box, 
apron... oil bath lubrication. Spindle turns on big 
Timken “Zero Precision” tapered roller bearings. 


WRITE FOR ILLUSTRATED LITERATURE 


CLAUSING 
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DIVISION 
ATLAS PRESS COMPANY 
11-114 N. PITCHER ST., KALAMAZOO, MICH. 
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When you plan | i! gui A ti fm i, wi 
for COST REDUCTION 2=2eigme lle " ‘if 
—use this time-proved : hee. 

FORMULA 


CATALOG DISTRIBUTOR 
All the parts you need = anywhere in U.S. or Canada 
from the complete line of for prompt delivery 
7124 OFF-THE-SHELF 
STANDARDIZED PRODUCTS AT FACTORY PRICES 


Get the NEW 
Catalog No. 56 


576 PAGES — lists all products 


You'll find hundreds of new products, new models, 
new sizes — and 50 pages of simplified Engineering 
Data to help you plan new efficiency, new economy 
in any transmission hookup. Boston Gear Works, . 
83 Hayward Street, Quincy 71, Massachusetts. here! 


is right 


CALL YOUR 


DISTRIBUTOR 


For nearest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 


7124 ‘OFF-THE-SHELF’ TRANSMISSION PRODUCTS FROM STOCK -AT FACTORY PRICES ASK FOR CATALOG 
— STANDARD STOCK GEARS ——— SPROCKETS & CHAIN-—————— SPEED REDUCERS —— BEARINGS ————————— OTHER PRODUCTS — 
* o<5 : os <> 


- r 

: ay ; *SpRock § \ wnrencranccas é = “ / & 
As ¢ Gr pal “ < § or hi nN) ) eon ° QS . BiocKs eT owrzersat 
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MITER 6 BEVEL «= HELICAL 


56BG-NC-25A 
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ACCURACY 
.0002 T.LR. 


0002 T.I.R. OR LESS AT SPINDLE NOSE, 0005 T.1.R. OR LESS ON 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


es MODEL B943 
260 a a), MOTOR DRIVEN 
ae. WORK HEAD 


Speed Pulleys 
Available 

No. 11 B & S$ Tapered 
Spindle Standard 
Equipment. No. 12 

B &S or No. 5 Morse 

Available at 

Slight Extra Gost. 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivei 
base can be easily removed from head permitting 
units to be mounted on table without base if desired. 
The B943 is easily and quickly mounted on other 
makes of grinders. 

The No. 11 B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean. 

The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 


is fully protected from dust and from any oil enter- 
ing from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 





THE GAGE 
USED BY: 


USERS INCLUDE: 


Airesearch Mfg. Co. 
Allison Div. 
Apex Electrical Mfg. 
Buick Motor Div. 
Century Electric Co. 
Chicago Pneu. Tool 
Chrysler Corp. 
Continental Motors 
Curtiss-Wright 
Detroit Transmission 
Douglas Aircraft 
Fairchild Engine & 
Airplane Co. 
Falk Corp. 
Ford: Motor Co. 
General Electric Co. 
Hamilton Standard 
Division 
Harris Seybold Co. 
Homelite Corp. 
Int. Harvester Co. 
Jacobs Mfg. Co. 


Lycoming-Spencer Div. 


McDonnell Aircraft 
Northrop Aircraft 
Otis Elevator 
Pontiac Motor Div. 
Seintilla Magneto 
Steel Products Eng. 
Studebaker-Packard 
United Airlines 
Warner Gear Div. 











This io it 


COMTORPLUG 
gages holes ¥" to 
10” diameter to 
fractions of .0001” 


Maybe you, too, have 


a volume gaging problem 
it could solve. 


Send for Bulletin aud see 


ASK FOR BULLETIN 49 


COMTOR COMPANY 


69 Farwell St., Waltham 54, Mass. 
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WHY WASTE YOUR PROFITS 


ON MAKESHIFT SETUPS? | 


| 
\ 


T-NUT & STUD 


SETS—!2 SIZES 


STEP BLOCK & 
CLAMP SETS- 


5 SIZES 
* 


PUNCH PRESS 


SETS-—S5 SIZES 


Gute with 


NORTHWESTERN 


CATALOG No. 23 SENT ON REQUES 


MoitiwesTern 


122 HOLLIER AVE., DAYTON 3, OHIO 


r< 
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You change only the throw-away insert im 


... not the cutter body 


ww NEW V-R pets: FACE MILL CUTTERS 


@ Save downtime... 


@ Reduce lost production... 


@ Eliminate carbide grinding... 


@ Reduce carbide costs 


Simply index or replace inserts 
. that’s all there is to it! 


You get eight cutting edges with each V-R square 
carbide insert. Replacement and indexing takes 
but seconds, thanks to V-R’s exclusive design. The 
single main screw controls the elevator which 
clamps the insert against the chipbreaker plate. 
A recessed socket in each end of the main screw 
makes insert replacement fast and easy, regard- 
less of the position of the cutter. There is nothing 
to fall out, nothing to fumble with. 


All parts are replaceable and interchangeable. 


MANUFACTURERS OF 


Inserts are Inexpensive .. . 
Lost Production is Costly 


You do not remove the cutter body when cutting 
edges are worn in V-R’s rugged new all-purpose 
Face Mill Cutter. Precision ground square V-R 
carbide throw-away inserts index perfectly just by 
slipping them in position and tightening the main 
screw. When using a negative rake cutter, you get 
eight cutting edges on every insert. When the in- 
expensive inserts are used up, throw them away 
and replace with new ones. 


V-R Face Mill Cutters reduce downtime, completely 
eliminate carbide grinding and save money. They 
are available in 4’, 6”, 8” and 10” standard sizes. 
Other sizes available to meet your requirements. 


Ask for new Bulletin for complete information. 


Call your local V-R Representative or Distributor, 
or write: 


CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


OTE TON TiN ITE TT, LI I 


WascologeRametyCorporation’ 


_ SUBSIDIARY y) FANSTEEL METALLURGICAL CORPORATIO 


November 1956 


878 Market Street © Waukegan, Illinois 
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How Production Band Machining 
Cuts Splitting Costs 


 B\ 


J 


Splitting revolving arms made 
of SAE 1035 cast steel. 


Former milling time was 10.84 
minutes. This is now reduced to 
3.6 minutes. 


= i. 7 - 
This is the simple S i = * < ; 
» that cut set- . “a ee tie -% 
fixture that cut s ; » eee 


up time from minutes 
to seconds. 


Faster Cutting and Reduced Setup Time 
Increase Production 


Literally thousands of splitting opera- The inexpensive, exceedingly simple: 
tions now being performed by other fixture used is typical of those required 
methods can be done at lower costs with for band machining. Hold-down ele- 
DoALL production band machines. ments are unnecessary as the work is 
For example, at one company, the’ clamped to the table by the downward 
number of “revolving arms” split in an cutting force of the blade. DoALL offers 
8-hour day jumped from 44 to 84 when a complete band machine fixturing serv- 
band machining replaced the previous ice and provides design sketches free of 
machining method...and when Demon charge. 
high-speed steel blade was used instead If you do production splitting and 
of carbon steel saw band, production _ slotting, it will pay you to call your local 
yO ee ee ee rose to 133 a day. Accuracy and finish DoALL Sales-Service for a free demon- 
doubled production with a carbon were excellent, well within tolerances. stration in your plant, or write: 


a Ses THE DoALL COMPANY, Des Plaines, Illinois 
‘ 


 - & Oe oe & Cae Se 4 Be 24s oe 2 Oe Be 


This is the Demon 
H.S.S. blade that 
boosted production 3 
times greater than 
originally done on a 
milling machine. 


FREE LITERATURE AND MOVIES—The new 16-page 
saw band catalog and the new contour-matic cata- 
log are now available as well as two sound-color 
movies for group showings—'‘Production Band Ma- 
chining’ (30 min.), and ‘Production Tooling’ (10 
min.). 

Friendly DoALL Sales-Service 


Stores in 38 cities—call yours Call Your DéALL Service-Store 
today! . - . > 4 “ 
SAW 


BANDS, 
Machines and Blades Surface Grinders Power Sows MEASURING 
MACHINE TOOLS oeeeeeeeseeeees CUTTING TOOLS sovsceseeseeees INSTRUMENTS ooeeeeeeeeee IN STOCK 
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Siot finish milled in cast 
iron gun mount with two 
angular r and | halfside 
mills and alternate angle 


cutter in center biotite th a 
t ‘a > ;- —_—4F 
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Alternate angie cutters 
combined with half side 
mills for milling face and 
round ways of cast iron 
spinning frame roll stand 














r and 1 half side mills with 
special alternate angle cut- 
ters for milling cast iron 
machine base 








engineering data 
tooling specifications 
and helpful information 


This book of fifty O K Tool prints shows how leading manufacturers NU 

in aircraft, automotive, electrical and machinery industries meet rising THE OK TOOL COMPANY, INC. 
production costs with new multidiam boring heads and milling cutters 300 E 
— new tools that do up to eight and ten metal-removing operations book 


with a single stroke of the machine or one pass of the tool 


Im Street 
eng me a copy 


Milford, New Hampshire 
k ew multidiam tool 
Special heads bore and face at four levels, chamfer some holes, all in a 

few minutes. Savings in man hours and machine time can be reduced 

to one-sixth of the previous cost. 

Fresh from the press and now released for the first time, this book is an 

inspiration to engineers, designers, methods and production men. IT’S 

FREE! products manufactured 


modern milling cutters for . 


mod ern milling machines Equipment: how many boring mills ___ 
The O K Tool Company, Inc., milling machines ______ lathes _ 
300 Elm Street, Milford, N. H. planers shapers 


employees 
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For the King and Queen of Extrusion 


Presses... it's FIRTH STERLING 


Giant press extruding an aluminum spar section. 


2500 Ib. die blanks and a finished extrusion die of Firth Sterling HWD Hot Work Die Steel. 


At Kaiser Aluminum & Chemical Corporation's 
Halethorpe Extrusion Works, operated under a 
U. S. Air Force lease, are two 8,000 ton capacity 
extrusion presses—the largest operating units 
designed and built in the United States. Presently 
extruding large, complex aluminum shapes— 
wing spars, wing panel sections, and missile 
hull sections, for the aircraft industry, the two 
giant presses, named Rex and Regina, utilize dies 
made from Firth Sterling Hot Work Die Steel. 

Yes, Firth Sterling HWD is a monarch in its 
own right, with properties capable of withstand- 
ing the tremendous pressures of this king and 
queen of extrusion presses. This intricate process 


Firth Sterling 


—InNcC— 
GENERAL OFFICES: 3113 FORSES ST., PITTSBURGH 30, PA. 
MILLS McKEESPORT, TRAFFORD, DETROIT, HOUSTON, HARTFORD 


OFFICES AND WAREHOUSES* BIRMINGHAM CHICAGO* CLEVELAND* DAYTON DETROIT 


HOUSTON® LOS ANGELES® PITTSBURGH WESTFIELD, N.J, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-282 


requires materials that can operate contiqaously 
in volume production without replacement. These 
giant presses each weigh 1500 toms and are 
capable of extruding aluminum shapes more than 
85 feet long_and over 1200’ pounds each in 
weight. The use of Firth SterliagHWD is tangible 
evidence of the high G6pinion modern die makers 
have of the quality of the-material. 

HWD Steel is just one of the Firth Sterling line 
of more than 50 Tool and Die Steels. Ask for a 
Firth Sterling engineer to cooperate in your next 
die making problem to assure the correct grade 
and analysis. 


PRODUCTS OF FIRTH STERLING METALLURGY 


HARTFORD* 
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Close-up view of Ex-Cell-O Precision Boring Machine equipped with 
a single spindle and a universal fixture for small lot production. 


These versatile machines keep busy 


Ideal machines for toolroom work and short production runs 


These Ex-Cell-O Precision Boring 
Machines equipped for general-pur- 
pose work perform precision boring, 
turning, facing and chamfering oper- 
ations quickly and economically. 

They can be operated automatically 
or manually. Spindle speeds are easily 
changed to suit the operation. Uni- 
versal fixture rigidly holds tools and 


EXCEL 


CORPORATION 


work pieces of many sizes and 
shapes. Horizontal and vertical slides 
of the fixture permit precision posi- 
tioning of either tools or work. 

A complete line of precision boring 
machines is available. For informa- 
tion just call your Ex-Cell-O repre- 
sentative or write Ex-Cell-O in Detroit. 





EX-CELL-O 
FOR 
PREC/S/ION 





DETROIT 32, MICHIGAN MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING SPINDLES + CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


Natco 
Standard Units 
Perform Special! 
Jobs 


Natco 2-way automatic drilling machine ieee ee 
with hydraulic feed. Made up of two standard ba 
units, both having hardened and ground steel ways, 


automatic lubrication, automatic time delay 
and positive stop. 





Many special jobs can become routine with Natco’s standard unit design. Take these 

parts, for instance. Unique parts presenting unique problems. Natco solved them 

by using standard horizontal, self-contained Holeunits with automatic fixtures. 

Varied operations are performed—production to meet customer’s requirements. 
Natco’s use of standard units can mean quicker delivery and lower price to you. 

Call a Natco Field Engineer to determine whether Natco’s standard unit design 

can solve your “special” problems. 





Ask for information about the PAYD (Pay-As-You-Depreciate) Finance Plan. 


NATIONAL AUTOMATIC TOOL COMPANY, INC. 
Richmond, Indiana 


Multiple-spindle drilling, boring, 
facing and tapping machines. 
Special machines for automatic 
production. 


Call Natco offices in Chicago, Detroit, Buffalo, New York, Boston, 
Philadelphia, Cleveland and Los Angeles; distributors in other cities. 





Cut Inspection Costs 


by employing the added 
accuracy and speed of a 


NIKON 
Optical Comparator 


Permits the study and measurement of 


surface textures as well as edge contours 


A Nikon Optical Com- 


parator permits critical exam- 
ination of small! objects, by 
projecting their magnified im- 
ages onto a viewing screen. 
Because the magnifications are 
precise, the dimensions of the 
object can be readily derived 
from measurements taken of 
the projected image. 

For example, a precise en- 
larged contour pattern on a 
translucent sheet, placed onto 
the viewing screen, can serve to 
define the tolerance limits of 
an object or part under inspec- 
tion. Several critical points can 
be checked simultaneously. 
Errors in judgment are virtu- 
ally eliminated. The most intri- 
cate contours, and minute 
parts, are easily gaged by this 
technique. 


Surface Illumination 


One of the important fea- 
tures of the Nikon Optical 
Comparator is the added fa- 
cility for surface illumination. 
This permits the surface topog- 
raphy of any material to be 
closely examined—for texture, 
finish, corrosion, wear, etc. 

Nikon Optical Comparators 
are equipped with lens turrets 
—which permit rapid inter- 
change to selected magnifica- 
tions—and with fixed adjust- 
ment positions for condensers, 
to provide maximum illumina- 
tion efficiency at each magnifi- 
cation. 


Bright, Even Illumination 

Most impressive in the per- 
formance of the Nikon Optical 
Comparators are the extreme 
accuracy, the overall sharp- 
ness of the projected viewing 
image, and the even brightness 
of illumination. These are func- 
tions of optics, a field in which 
Nikon has already demon- 
strated outstanding achieve- 
ments in the development of 
new optical glass techniques, 
photographic. lenses, prism 
binoculars, ophthalmic and 
other scientific instruments. 

Another attractive advan- 
tage of the Nikon Optical 
Comparators is their surpris- 
ingly low cost. 


Nikon Bench Model Comparators are also available 


For specifications and prices, u rile to: ZL-20 


IN FIKOOWN INCORPORATED 251 Fourth Avenue, New York 10, N.Y. 


Stereo and Research Microscopes, Surveyor’s Transits 
and other precision optical equipment 
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KENCO 15-ton 
ELECTRO-SAFE 


-the safest 
punch press 
you can buy! 


Single-trip control buttons are widely spaced, 
to keep hands clear of the danger zone. Opera- 
tor must push both buttons at once... hold them 
until stroke reaches bottom, then release both 

buttons to start new cycle. Fail-safe operation. 
Impossible to “fudge.” Impossible for press to 
double trip. 


VERSATILE CONTROLS —You can change from 

“single trip” to “continuous stroke,” or “inching” by 
merely turning a dial. You can change timing in 
seconds. No flywheel no clutching. Write for details. 


KENCO maNnuFActTuRING co. 


Mirs. of Precision Machinery and Accessories 
5211 Telegraph Road, Los Angeles 22, California 
USE READER SERVICE CARD; INDICATE A-11-286-2 








Over 85% of the torque wrenches used in industry are 


Sturtevant 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 
@ Practically Indestructible 
© Faster—Easier to use 
@ Automatic Release 


@ All Capacities 


in inch grams 
...inch ounces 
...inch pounds 
... foot pounds 


Every manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 
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7 WAYS to SAVE MONEY with 


TOCCO* Induction Brazing 


$15.84 per hour was 

saved by Jack & Heintz 

when they switched from 

torch brazing to automatic 

induction brazing of these inverter 

brush mounts. TOCCO brazing also upped o_o 
tion from 40 to 360 brazed assemblies per hour. 


~~, | 


Preplaced 
~~ silver-solder ring 


Production was doubled 


a and cost cut 50% when 
: Commercial Shearing and 
Stamping Company changed 


from welding to TOCCO induction brazing of these 
hydraulic cylinder assemblies. Heating time was cut 
from 15.3 minutes to 2 minutes on 5%” cylinder 
shown here. 


Willey’s Carbide 

Tool Co. cut cost of braz- 

ing tips on large lathe tools 

from 58¢ to 4¢ when they adopted 

TOCCO induction brazing. Produc- 

tion is 8 times as fast with TOCCO—85 

per hour, against 80 per day produced by a 
former method. 


THE OHIO CRANKSHAFT COMPANY 


November 1956 


Formerly, Norris 

Thermador Corpora- 

tion used arc welding 

to join this bushing and 

clamp. The change to 

TOCCO induction brazing reduced their costs 32% 
—from $46.44 to $31.73 per thousand parts. 


wor When Mechanics Universal Joint 
Division of Borg-Warner shifted 
from welding to TOCCO induction 
brazing of this drive shaft assembly, they 
reduced the cost of the operation 67%. 
At the same time automatic TOCCO 
increased production from 11 to 45 
pieces per hour—400% faster 

than the former method. 


Packard engineers saved 

$1.74 per part when this 
automatic transmission shaft was 
redesigned from a forging to a 
steel shaft and casting, permitting 


the use of TOCCO induction 
brazing. In addition to this 

per part saving, $74,325 was 
saved in equipment and tooling. 


Number 7—the lucky number— is up to you. 

Why not add your name to the list of com- 

panies who use TOCCO Induction Heating 
to increase production, improve products and lower 
costs. TOCCO engineers are ready to survey your 
plant for smililarly money-saving results—without 
obligation, of course. 


Mail Coupon Today 


NEW FREE 


BULLETIN 


THE OHIO CRANKSHAFT CO. 
Dept. G-11, Cleveland 5, Ohio 


Please send copy of “Typical Results of 
TOCCO Induction Brazing and Soldering.” 
Name. 


Position 








Company 


Address 








City Zone State 
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Another 
Opportunity 
Chemical... 


Versamid-based adhesive 
economically, eliminating 





VERSAMID-BASED ADHESIVE REPLACED SOFT SOLDER and practicall 


ly eliminating scrap loss. These adhesives resist 
semble this stronger radio receiver cam—cutting costs 47¢ severe environmental conditions, mechanical shock, impact 
per unit reasing production from 25 to 500 units per hour, force —are easily prepared for use without need of solvents. 


Investigate Versamids 


the versatile polyamide 


resins mace ony y. CHEMICAL DIVISION 





joined these piece-parts 
soldering and welding 


VERSAMID-BASED ADHESIVE IS QUICKLY, EASILY 
APPLIED to the stainless steel hub with the aid of a gun 
and rotating holding fixture. When the second brass cam is 
pressed on, it picks up enough adhesive to bond the two 
parts permanently —saving time, labor, expense! 


VERSAMID-BASED ADHESIVE HAS LONG POT LIFE, 
providing ample time for aligning hub (adhesive-carrying 
side down) with second cam before setting up When the 


two are pressed together, the’ assembly is ready for cure. 


Take two pieces of almost any like or unlike materi- 
als to be joined, apply a dab of adhesive formulated 
from Versamid polyamide resin, press together—in 
minutes the bond is completed. It’s that simple, 
that fast. And in most cases, the bond is stronger 
than the materials joined. 

Shock-resistant, tenacious adhesives made of 
General Mills Versamid polyamide resins are used 
successfully in a growing list of industries to bond 
any combination of metals, glass, plastics, wood, 
ceramic, concrete, leather — almost any material 
normally requiring costly, time-consuming solder- 
ing, welding, riveting or sewing. 

Streamline your production by using Versamid- 
based adhesives to build better products with 
stronger seams and joints—at far less cost! 


General Mills does not make these superior adhesives 
. only the Versamid polyamide resins that make 
them possible. 


er BASED ADHESIVE CURES AT ROOM tr satan ar, 
l isten the pre wess, mild heat can be applied Removed from the 
cams are finished If so Idered, they would need hours of extra work to correct 


urpage caused by 450° C soldering heat. 


General Mills is a dependable source 
of supply for these organic chemicals: 


or General Mills)” 


KAN KAKEE,. ILLINOIS 





Kendex Holders in the new small 
size (illustrated) have “2” square 

4%” long shanks. They take 
¥%” square or Y%” (inscribed 
circle) triangular inserts. 


NOW, small Kendex Button Tools 
with turnover “throw-away’ inserts 


.for light machining on high production operations 
...especially useful for boring operations 


Another variation of the popular Kendex Tooling is now available. 
This is the new %”’ Kendex Holder, available in four styles, for F ; ' : 
use with triangular or square Kennametal* “turn-over” button na et ——- a “i 
inserts... making available small tools with the many advantages solid es poe ag and a 
and economies of the Kendex principle: Samus. 

e grinding is eliminated Kennametal inserts for small Kendex 
e inserts are indexed quickly to each new cutting edge holders are stocked in a number of 
e machine downtime is reduced to a minimum grades including the new K7H grade 
e production is increased for high velocity operations and for 


. : . achining heat-treated high tensile 
If you are interested in small-sized, rugged, dependable clamped- ee ee ee 


steels. 
type tooling, ask your Kennametal tool engineer to show you how 


Tell us your small-tool problem and 
these small Kendex holders can be used to advantage on your our tool engineers will help you select 
operations. Or write for Booklet 301. KENNAMETAL INc., Latrobe, the right tool and grade of cutting edge. 
Pennsylvania. 











*Regisiered Trademark 
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A COMPLETE LINE FOR GREATER 
CLAMPING SECURITY 


You can rely on this team for big production gains in 
your press room. Danly Bolster Plate Accessories pro- 
vide new versatility and efficiency. For example 
Danly’s new clamping method is designed to give 
greater clamping security ...far more clearance. 
Clamps are constructed with extensions that fit into 
standard drilled holes in the die holder. This assures 
maximum clearance for stock feeding and eliminates 
the need for clamping flanges. Through standardiza- 
tion of clamping holes, these clamps can be used with 
die holders of varying thickness. Ideal for use in the 
press room, they are available in sizes for %4-inch and 
1-inch T-slots. 

All Bolster Plate Accessories are manufactured to 
Danly’s traditional quality standards. Write for your 
copy of our complete catalog of Danly Bolster Plate 
Accessories ... lists every item generally needed in 
die shop, tool room or press room. 


MACHINE SPECIALTIES 
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Hollow Mill Maker finds 
p) =) ay 


site ia me) ol-1-re me) C-1 =) 


Write For Copy of 
“CUTTING TOOL MATERIALS” 


This 36-page illustrated book- 
let analyzes and compares types 
and covers grade selection for 
all. major classes of cutting 
tools, etc., invaluable data for 
production men. Write for 
your copy today. 


Address Dept. TE-83 


ee es 


The maker of these adjustable hollow 
mills required a steel that would give top 
performance in a variety of jobs—turning, 
tapering, facing, chamfering and trepan- 
ning. After thorough testing, Allegheny 
Ludlum’s high speed DBL-2 was selected. 


DBL-2 is an improved general-purpose 
high speed steel. It contains tungsten, 
molybdenum and vanadium in such pro- 
portions that it excels 18-4-1 for most 
applications. DBL-2’s unusual combina- 
tion of high hardness with toughness, 
its ability to hold a fine grain over a wide 
hardening range, and the fact that it easily 
machines many diverse types of stock, 
made it particularly well suited for this job. 


In addition to these advantages, DBL-2 
can be heat treated in the same furnaces 
and atmospheres as 18-4-1 without fear 
of harmful decarburization. These DBL-2 
blades were heated to 2250 F., oil 
quenched and drawn twice at 1025 F. 
After heat treatment, blades easily ma- 
chined such stock as aluminum, stainless 
steel, carbon steel, aircraft steel, plastics, 
bronze, screw stock, cast iron and brass. 


There is an A-L tool steel to meet your 
toughest requirements. Call your A-L rep- 
resentative or distributor today . . . or 
write Allegheny Ludlum Steel Corpo- 
ration, Oliver Building, Pittsburgh 22, 
Pennsylvania. 


For complete MODERN Tooling, call 





| Allegheny Ludlum 


wsw 83508 
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\ Eg: 7 } DP) | 
PLA-CHEK “Sijges Fane 


SPEEDS ACCURATE INSPECTION ’ 


from MINUTES to SECONDS ‘\. 


| 


Designed for easy portability and 
extreme ruggedness, this 12” Cadillac 
PLA-CHEK takes little more than 10 
seconds to set! Permits surface plate 
checking and inspections nearly 5 times 
faster than by ordinary methods. 


And, accuracy is assured! Between any 
2 points in the 12” range accuracy is 

P Rien 8 ——* j ‘ To increase the use- 
guaranteed within .00005”’. ictenen of the 39" 
= ; ' ; Cadillac PLA-CHEK 
With a reverse checking plate, a height- : Gage, without sacri- 
gage indicator is easily set for checking ficing portability, this 
the underside of parts. Use of inside 


6” precision-made 
micrometers, telescoping and internal riser may be used— 


cylinder gages gives this gage added upping range to 18°. 


versatility. Send coupon TODAY for 
MAIL THIS COUPON FOR COMPLETE DATA 


complete details! 
CADILLAC GAGE COMPANY 
P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information 
on the Cadillac PLA-CHEK Gage line to 


*aghagiion 2 lt 8 


Name — 


Company — 


Address 


City - Zone State 


Ridin ahiwaienaen 


bce cn enam an anan euenerdnenenen an ana 
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A few examples 
of work 
produced on 
Gorton 
Pantographs 
at 
substantial 
savings 

in time 
and money 


240 PIECES PER HOUR 


This fuse port, of No. 1213 
steel, hos a serpentine 
groove with irregular radii 
Two pontograph cutters 
rough out and the other 
two finish parts in pairs 
Groove is 903 wide 


plus .0014 by 109” 
deep, plus .003 Finish 


35 mer 


Volume Production - Precision Tolerances 


Tool room accuracy with production line speed is characteristic of Gorton Pan- 
tographs. These versatile machines will turn out a dozen ... or a million . . . finished 
pieces from one setting with no perceptible variation in required tolerances. From two 
to six different operations can be performed at each setting with all operations com- 
pletely automatic within the cutting cycle. In fact, output is limited only by the capacity 
of the cutter. Spindles turn at 900 to 45,000 RPM providing infinitely variable cutting 
speeds and feeds. ENN 

Shape of part matters little. Two or three- 
dimensional cutting can be performed on 
flat, cylindrical, spherical, square or ir- 












































regularly shaped work. 16 Pantograph mela td 
models cover a wide range of applications orth Ye" 
in profiling, grooving, slotting, milling, spindle 

chamfering, graduating, counter boring, ond Vs HP 
die sinking, mold making, routing, engrav- poamette 


ing, grinding, burnishing and etching. 
Models provide manual, semi-automatic 
and fully automatic cycling. Custom built. 


Write for Bulletins 1655, 2595-DS, 2604-DS-2611 


2611 Racine St., Racine, Wisconsin 
Tracer-Controlled Pantographs, Duplicators — standard and special... Horizontal and 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


A 8846-1P 


SINCE 1893 
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SOLID 
CARBIDE 


cutter’s still 
going strong” 


Hundreds of tool men everywhere tell us willingly why they 
specify Super HPH and IBH Standard Milling Cutters. As a 
tool engineer, machinist or tool buyer you'll value these 
reasons why many shops have worked Super cutters for over 
ten years, always with economy and quality 
Here’s why: For high speed machining of cast iron, malleable iron or 
brass, our HPH cutter has big solid carbide blades for maximum strength 
and elimination of braze strains. Blades are set radially, the number being 
the diameter x 2. You sharpen with a minimum removal of carbide — not 
the 1%” you lose with serrated-back blades — as Super blades can be moved a 
few thousandths or less at a sharpening. Then after scores of sharpenings, 
you use the carbide down to a stub because our wedge (with a filler-blade 
gives you a locking area the complete length of the slot. The blade is solid 
as though part of the body itself since there are no back-up screws. If a 
wreck occurs—as it may in the best of shops—only the wedge is damaged or 
scrapped, not your cutter body. There are no threads in the body to strip 
as our wedges are tapped to take locking screws let in from the back 
The Super cutter body is #4130 Steel, heat treated for optimum 
strength. Drift pockets are machined under wedges for quick removal or 
adjustment. Mounting is versatile; it may be bolted on a 450 NMTB mount 


SUPER IBH CUTTER and it also has a keyway and ground 


bosses for arbor mountin 
For aluminum, steel, most other metals. All 8 


the features of our HBH Cutter except Why not write for our complete 

© Blades are at 10° positive angle to catalog of solid and carbide tipped 
radius 7 ‘ , . hei 

e Number of blades is diameter +2 tools and the name of our stocking 

For efficiency, select the correct grade of distributor near you. Thousands of 

carbide for the metal; grind to the proper satisfied tool buyers must be right; 


angle. Your Super 1BH Standard Cutter will ‘ 
d “the rest! we'd like to have you join them. 


: TOOL COMPANY 
21650 HOOVER RD. - DETROIT 13, MICHIGAN 


WAREHOUSES CHICAGO : DETROIT . NEW YORK LOS ANGELES 
Subsidiary of Von Norman Ind, Inc : 
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¥ TOOL DESIGNERS! 
Y TOOL PROJECT COORDINATORS! 
¥ TOOL LIAISON ENGINEERS! 


(Oe 


OF ST. LOUIS 


Colllect...| 


for information about 


Exceptional career opportunities 
. . RON MIDDLETON 
created hy vital new projects and - 
planned long-range expansion in ANDY DEPKE 
our Aircraft Division any Wednesday evening between 


8-10 p. m. Eastern Daylight Time 


Wherever you are, we'd like to talk to you personally. Telephone us a Se ie 
collect...from the comfort and privacy of your own home, for a 
friendly and informal discussion about your future, and the unprecedented a : . 
opportunities now awaiting you at EMERSON-ELECTRIC. 5-7’ g on, Sacie Geylight Tine 


6-8 p. m. Rocky Mountain Daylight Time 


EMERSON-ELECTRIC is a medium size company (5000 employees, 700 at COlfax 1-3484, ST. LOUIS, MO. 
engineers), and a national leader in the design, development and produc- 
tion of supersonic airframe sections, missiles, electronic fire control systems 
and aircraft components. You'll be an important part of a team working on 
bombers which will fly at twice the speed of sound, plus other aircraft of the next decade. 


Our Commercial Division, established in 1890, produces a comprehensive line of fans, motors, air conditioners 
and power tools. This perfect balance of aircraft, electronic and consumer production assures you of security and 
permanency in your career at EMERSON. 


We're ideally located in a pleasant, suburban residential area, and our working atmosphere is relaxed, 
informal —and efficient. 


Benefits include unusual salary arrangements, 48-hour week, rapid advancement, fully paid transportation and 
meving expenses to St. Louis, group insurance and pension plan, and many others. 


This is opportunity—awaiting your call. Let us hear from you. Or if you prefer, write us and include a brief resume 
of your education, business background and approximate salary requirements. 


AIRCRAFT DIVISION 


A | 


EMERSON -./ ELECTRIC 


— " 
8100 W. FLORISSANT ST. LOUIS 21, MO. 
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.ctld thle... ROLLS Lieh Wreath... flasler 


ACT Rolling a >’ -18 thread in C-1117 steelona 


f-opening Acme-Fette Thread Rolling Head 


even on this short run 


threading costs reduced from 
cents to | cent per piece. 


As reported by Mr. Arnold Thompson, President, Thomp- Y 
son Tool and Manufacturir Company 


ufacturers of the oe Grind” grinding fixture 


When thread chasing failed to provide the required finish for this Class 3 
thread fit air rotor —and thread grinding proved too costly —this manufac- 
turer turned to thread rolling, using the versatile* new N-2 Acme-Fette 
Self-opening Thread Rolling Head, on a hand screw machine. 

“‘As a result,” states Mr. Thompson, “‘on a test run of only 1000 pieces, 
our threading cost dropped from 50 cents to one cent per piece .. . and we 
maintained the finish we had to have throughout the run, without a single 
adjustment.”’ 

While the Acme-Fette Thread Roiling Head has built its reputaticn 
on long runs (often running into the millions) don’t overlook the many 
advantages it offers—even on short runs! 


National Acme 


THE NATIONAL ACME COMPANY, 184 E. 1315T ST., CLEVELAND 8, OHIO © Sales Offices: Newark 2, N. J., Chicage 6, Ili., Detroit 27, Mich. 
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ABOVE PHOTO SHOWS 
SET-UP FOR WORM GEARS 
TO CHECK CENTER 
DISTANCE, CONTACT 
OF TEETH, RUNOUT, ETC. 


Ease of adjustment, 
Convenient Features to hold Worm 
and Shaft on V-Blocks or Bushing. 


PARKSONS ARE MADE IN SIZES 
9" - 15" - 24/30" — PLAIN AND UNIVERSAL 
ASK FOR DESCRIPTIVE ILLUSTRATED BULLETIN 


GEO. SCHERR CO., INC. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200-TE LAFAYETTE ST. © NEW YORK 12, N.Y, 
USE READER SERVICE CARD; INDICATE A-11-298-1 











Speed Stamping Output with... 


LITTELL 
HYDRAULIC DRIVEN FEEDING 
AND STRAIGHTENING MACHINES 


Smooth, powerful Littell No. 4 Series Rack and Pinion machines 
straighten coil stock up to .125” thick and feed it automatically to any 
type of punch press or square shear. They feed up to 16” lengths at 
standard speed, 40 SPM. Set in double cycle, they feed up to 32” 
lengths at 20 SPM. Used primarily in single station blanking or com- 
pound blanking and drawing operations. Also feed to multi-station dies 
where the final station location is by solid or disappearing stop. Easily 
moved about by fork truck. Write for Descriptive Bulletin B-10. 


ROLL FEEDS + COIL CRADLES 
STRAIGHTENING MACHINES 
PEELS ~ AIR BLAST VALVES 
District Offices: Detroit, Cleveland 


Speed 
with Sofety 4199 N. RAVENSWOOD AVE. - CHICAGO 13, ILL. 


USE READER SERVICE CARD; INDICATE A-11-298-3 








INSPECTION 
PROBLEMS? 96% 


This booklet is for you! 


ayy 
This comprehen- 
sive, elaborately 
illustrated booklet 
provides practical infor- 
mation on the use of the 
famous A.C. M.I. Bore- 
scope in various industries, 
for the inspection of inte- 
rior areas or surfaces not 
otherwise visible—together 
with full data on the types 
. of Borescope available, 


bac —* — 
reegne Yy Fill in endl and on their care and 
request J mail today 
— 


maintenance. Have you 
received your copy? 
‘ i) 
to American (ystoscope Makers, Jnc. 
1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 


Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes. 


fm) SORESCOPES 


Name. 





Firm 





Address. 


Cit State. 
‘woe *, 


USE READER SERVICE CARD; INDICATE A-11-298-2 
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z_ Recommended For 
Cutting Tough, 
Hard to Machine 
Materials. 





Agents’ and Jobbers’ 
Inquiries Welcome 


Quality 
Tool Works 


787 S. Market St. 
Waukegan, Ill. 


STAGGER TOOTH 
WOODRUFF CUTTERS 


e STANDARD STOCK ITEM 
e STANDARD PRICES 
e SMOOTHER CUTTING 
e LONGER LIFE 


USE READER SERVICE CARD; INDICATE A-11-298-4 

















CONTAINS CONDENSED 
PRACTICAL AIDS 
FOR EXPERIENCED 


Revised Edition 

Contains Answers to D I E M A Ly E R $ 
Over 1000 Practical Die Problems With Use of 
Direct Reading Tables and Formulas. 


~— ALL IN ONE COMPACT HANDBOOK ... 

CUT OUT THIS direct answers to die problems. Saves time. 

' Eliminates mathematical calculations. Avoids 

AD TODAY! costly errors. Contains invaluable formulas 
Paste on card and = and tables for quick reference 


enclose $4. 50 


' : Formulas and Direct Reading Die Tables on 
$4. -_ bmp the following types of dies: Bending and 
more copies. Ten Forming Dies, Blanking Dies, Drawing Dies, 
Days Free Exami- Square and Rectangular, Drawn Shells, Mis- 
nation. cellaneous Tables and Charts. 


DIE TECHNIQUES, Publishers 


5005 W. LAKE STREET * CHICAGO 44, ILL. 
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Bearcat Puts the Eye in Eye Bolt 
. «And Does It Economically 


Putting the eye in an eye bolt is one 
thing, but doing it quickly, accurately 
and economically on thousands of pieces 
H. Williams 


& Co., Buffalo, who make wrenches, tools 


is something else again. J. 


and drop-forgings, changed to Beareat 
for the punching operation shown here. 
They found that because of Beareat’s 
fine wear-resistance and shock-resistancee, 
the punch provided a service life about 


50 pet longer than the one previously used. 

The Beareat punch, hardened to 
Rockwell C 56-58, works on steel stoek 
¥g in. and 5/16 in. thick, and knocks out 
dises approximately ; in. in diameter. 
About 0.020 in. to 0.040 in. is removed in 
oceasional redressing. 

Beareat is .our super-tough, air 
hardening, general-purpose grade of tool 
steel. It is perhaps best known for its 
exceptional resistance to shock and wear. 
3esides, its air-hardening characteristic 
minimizes quenching hazards, and also 
provides excellent resistance to distortion 
in heat-treatment. 

Beareat has a wide range of tough 
applications, too. In addition to its use in 
punches, it’s a natural for rivet sets, 
chisels, gripper dies and hot-headers. It is 
also ideal for master hobs, and for dies 
used in blanking, bending, and cold 
forming. 

Your local tool steel distributor has 
a stock of Beareat, and chances are good 
that he can furnish exactly what you need. 
Call him now, while you have it in mind. 


a: ee 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 

\ Choosin g the Grade 

3 “ae Means More 

we Than Naming the Tool 


Let’s say you have a general tool-and-die 


- 


application, for which you are to select 
the proper gerade of tool steel. How do 
you go about it? Obviously, it is not 
enough to know that the customer wants 
high hardness and good wear-resistanee, 
for these properties are always required, 
in some degree. What you need are the 
answers to the following questions : 
1. How is the tool to be made? 
2. How is it to be used? Blanking? Form 
ing? Cutting? 
How is the steel to be heat-treated ? 
Are machinability and wear-resistance 
important? 
How close must size be held after heat- 
treatment? 
What is the previous experience with 
this job? Whieh steels were used and 
what results were obtained ? 


Seleeting tool steel grades, even when 
you want perfection of operation, isn’t 
too hard when sufficient data is available. 
But without adequate information, you 
may find your selection is disappointing. 


TOOL STEEL 
MOVIE WINS 
-_ ANOTHER 

AWARD 


,ethlehem’s tool steel color movie,“*Team- 
work,” an award winner at film festivals 
at Columbus and Chicago, recently won a 
Certificate of Merit at the Cleveland Film 
Festival. 

The 16-mm, 30-minute picture ex 
plains the quality control and heat-treat 
ment of Bethlehem tool steel, and shows 
typical applications of the carbon, oil 
and air-hardening, shock-resisting, hot- 
work, and high-speed grades. 

It’s excellent for showing to heat- 
treaters, die-makers, machinists and ma- 
chine-tool manufacturers, as well as to 
technical societies and engineering stu 
dents. If you would like to schedule a 
showing of “Teamwork,” send your re 
quest to Publieations Department, Beth 
lehem Steel Company, Bethlehem, Pa. 





© A completely new furnace © No elements, no burners, no electric or gas connections 


in it © Circular shape reduces temperature losses, saves floor space © Greatly lowered 


maintenance costs © More accurate temperature control © Quiet, automatic, fool-proof. 


There just never has been a heat treating furnace 
like this new Lindberg Induct-O-Ring. Radically 
different, it has no elements, element terminals, 
burners, electric or gas connections in the furnace 
proper. The chamber, lined with a heat-resistant 
alloy muffle and deeply insulated, is heated by 
induction. All the heat is in the chamber and 
the work load. 


Heating efficiency is high and the heating rate 
spectacular, with hardening temperatures reached 
in 17 minutes from cold. Temperature control is 
highly accurate and precise and temperature over- 
ride and lag is eliminated for all practical purposes. 


With no burners or heating elements mainte- 
nance costs and down-time are materially reduced 
and atmosphere requirements held at a minimum. 


The Induct-O-Ring’s circular shape eliminates 
door-opening heat and atmosphere losses and 
saves floor space. Actually, it is possible to have 
30 feet of furnace length in a 5 foot diameter unit. 


if it has anything 
to do with the application 
of heat to industry 
- +. BETTER TALK 
iT OVER WITH 
LINDBERG 


Operation of the furnace is extremely simple. 
Work load is automatically charged and moved 
through the work chamber by a gentle recipro- 
cating movement of the entire furnace. Work is 
then automatically discharged into quench tank. 


The Induct-O-Ring is built like a fine machine 
tool. Sealed ball bearings support the moving 
parts of the furnace. Quench tank, quench con- 
veyor, circulation and cooling of the quench are 
all self-contained. 


The furnace is completely adaptable to auto- 
mated production processes where its precise heat 
control, negligible maintenance, and dependable 
operation are of particular importance. 


We are sure that the Induct-O-Ring offers an 
entirely new concept in heat treating efficiency 
and economy. You can very easily find out how 
it can be used in your production processes. Just 
call your nearest Lindberg Field Representative 
(consult your classified phone book). 


LINDBERG 


ENGINEERING COMPANY 
2447 West Hubbard Street, Chicago 12, Illinois 
Les Angeles Plant: 11937 S, Regentview Ave., at Downey, California 
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FOR CARBONITRIDING, BRIGHT HARDENING, CARBURIZING OF SMALL PARTS 






a — 





‘ 





me 


si aA NM 








. CHAMIER 
. INSULATION 
. TRANSFORMER 


. DISCHARGE CHUTE 





. COOLING COILS 











. QUENCH CONVEYOR 

















G. Olt CIRCULATOR 





*U.S. and foreign patents pending 
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another Bath Tap job well done 
....for JOHN DEERE 


™ ese 

A set-up of 55 Bath taps in a Greenlee multiple 
tapper at the Deere Dubuque plant, precision-threads 
the tractor transmission-differential housing. 


The name John Deere has long been associated 
with farm equipment of outstanding quality. 


Maintaining a high standard of part production 
in Deere plants is mighty important .. . re- 
quires selection of top metalworking tools. 


Bath is proud to have its taps chosen by Deere 
. where costly “down time” due to inferior 
tooling cannot be risked. 


May we have a Bath representative tell you 
how to maintain product quality and cut pro- 
duction costs! 


John Deere “420” Two- 
Row Utility Tractor 


JOHN ATH & CO., Inc. 


22 Grafton St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES - GROUND THREAD TAPS + INTERNAL MICROMETERS 
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BEFORE 
BRUSHING 


AFTER 
BRUSHING 
(prior to plating) 


' —_— i 
A leading manufacturer uses 16" diameter Osborn Fascute Brushes, operating at 
1700 rpm, to finish automotive trim parts prior to plating. 


Smooth start for a perfect finish 


HE bright smoothness of metallic trim—adding a 
final touch of beauty to thousands of products—must 
start with an equally smooth surface prior to plating. 


Makers and users of trim parts find Osborn power 
brushing methods ideal for removing draw marks, 
blending imperfections into an unmarred plating surface, 
materially reducing rejects. 


An Osborn Brushing Analysis, made in your plant 
and at no obligation, will point out the many ways Osborn 
power brushing can improve your metal finishing 
operations. Write The Osborn Manufacturing Company, 
5401 Hamilton Avenue, Cleveland 14, Ohio. 


Oo SS B ORN BRUSHING METHODS « POWER, PAINT AND MAINTENANCE BRUSHES * BRUSHING MACHINES « FOUNDRY MOLDING MACHINES 
® 


Osho Brus 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-11-304 
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VANADIUM-ALLOYS STEEL COMPANY 


first in quality 


first in acceptance 


first in service 


PANIES) 
WHINE: 


Ye V<Z 











DIE STEELS 





for -old work 


Colonial No. 6 FIRST QUALITY Die Steels, known and used by dis- 


The most versatile of all cold work die steels. criminating diemakers throughout America wherever 
A manganese oil hardening type specially an- »: . . . . : : 
seated tab nen quaiidianelii ban eink be better behavior in fabrication and longer life in service 


general tool room work. Available from stock lead the list of specifications. Each of these famous steels 


in all warehouses. 


. offers special advantages in service, joining with the 
Air Hard 


other grades in our Cold Work die steels family to 
blanket every application requirement. Available in pre- 
“C" 65 by cooling in still air with considerably cision-ground flats and squares. Let us send you detailed 
less movement than manganese steels. A gen- 

eral-purpose die steel with exceptional resist- Data Sheets for your files. 

ance to wear. Also available in FM (free ma- 

chining) type. Stocked in all warehouses. 


A deep hardening steel having exceptional 
strength and toughness. Hardens to Rockwell 


. es = 
Ohio Die Vanadium-Alloys Steel Company 

Air (or oil) hardening, high carbon-high 
chromium steel providing least movement in ; 
hardening, maximum wear life, and strength Latrobe, Pennsylvania 
end toughness euliiciens fer viteally every ents SUBSIDIARIES: Colonial Steel Co. * Anchor Drawn Steel Co. + Pittsburgh 
work die steel application. Wear resistance five - : aa 
to eight times that of low alloy steels. Available Tool Steel Wire Co. * Vanadium-Alloys Steel Canada Limited 


in FM (free machining) type also. Stocked in all Vanadium-Alloys Steel Societa Italiana Per Azioni 
warehouses. 








THE FIRST READ-OUT 
AUTOMATIC MICROMETER 


The reading is always the 
same regardless of who op- 
erates the switch 


© offer direct, pressureless 
measurements to .000020” 


®@ eliminate “feel” as a 
source of error 


@ measure hard or soft, con- 
ducting or non-conducting 
materials 


If you are working with 
close tolerances or com- 
pressible materials, it will 
pay you to investigate 
Carson-Dice Electronic 
Micrometers. 
CARSON-DICE Unlike ordinary electronic 
Automatic Micrometer comparators, Carson-Dice 
instruments are direct measuring devices. They do not require 
a known standard, exert no pressure and therefor eliminate 
“feel” as a source of error with resilient materials. Model W. 
pictured above and three other models are specially designed 
for a wide variety of measuring applications in metals, paper, 
cellophane, plastics, diaphragm, radio and television and many 
other industries. All models are fully described in Free bul- 
letin 
Dice also manufactures a number of non-destructive testing 
and measuring instruments for Quality Control of metals and 
other materials. All are described in Bulletin No. 32 


Write today for free bulletins to: 
Ww. . 


COMPANY, Englewood 8, N. J. 
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PRODUCTION TOOLS sv 


© 6 8 


“NO CLAPPER BOX DELAYS” 


Apex Holders and Carbide Plug Tools for heavy 
duty planing. Other shaped tools are available to 
change to when the operation requires; no need to 
remove the holder to make a change. Apex Holders 
have the original tapered, serrated seat for easy 
adjustment and replacement of tool. There is an 
Apex set-up for every difficult metal cutting job. 


SEND FOR CATALOG 


THE APEX TOOL & CUTTER CO., INC., SHELTON 16, CONN. 
USE READER SERVICE CARD; INDICATE A-11-306-3 





HOW TO.... 

DEBURR THESE INACCESSIBLE 

HOLE FACES BY MACHINE 

OPERATION with the 
cmasing fe}: it]: mgele) & 


No more hand finish- 
ing methods for those 
hard-to-get-at inner 
surfaces on multi-wall 
parts. The NOBUR 
Tool with its double 
edge cutting blade 
does the job in 
seconds ...all by 
machine operation. 
Can be used by any- 
one, with complete 


& FASTER 
*& EASIER 


o> ae, an 


Insert NOBUR tool in any machine spin- 
dle. A light pressure of the revolving cut- 
ter blade against the workpiece quickly safety, on your own 





deburrs the outside surface. 
lathe, drill press, etc. 


Simple to operate. 





After outside surface is deburred, slide 
knurled sleeve back to fully retract the cut- . 
ter-blade below pilot body diameter. Write for FREE Folder 


Send for all details on 
Nobur Tool Products TODAY! 





With cutter-blade retracted move work- 
piece or tool to position for deburring in- 
side surface. Raise cutter-blade to deburr | 
first one surface then the other. ct 


& NOBUR MANUFACTURING CO. 


6860 Farmdale Ave., No. Hollywood, California 


USE READER SERVICE CARD; INDICATE A-11-306-2 





SomeERSET 


RADIUS 
DRESSER 


FOR SURFACE GRINDERS 


$124.50 


with 
diamond 


Now you can cut production 
time without sacrificing ac- 
curacy. The new Somerset 
Radius Dresser is easy to set, 
easy to see and eliminates 
necessity of guard removal. 
“Tricky”’ jobs become routine 
operations when Somerset is 
employed Write today for 
free fact-crammed folder and 


SOMERSET TOOL CO. Binns 


281 VIRGINIA ST. @ HILLSIDE, N.J. DELIVERY FROM STOCK 








ARD; A-Tl- -4 











USE 
GATCO ROTARY BUSHINGS 
WITH 
Your Boring Bars 


FOR 
ACCURACY 
and 
SAVE WEAR 
Eliminates expensive tool ROTARY BUSHINGS 


construction — Reduces tool pate pen tn ond 

wear — Prevents seizure and The inner race of the 

pilot breakage — Especially GATCO bushing rotates with 

adapted where precision is the tool, piloting the tool ac- 

required. curately below or above the 
ORIGINATORS OF THE work—or both 


ROTARY BU’ 
pee 42324 ANN ARBOR ROAD, U.S. 12 
GATCO ROTARY BUSHING CO. PLYMOUTH, MICH 


Telephone PLYMOUTH 1472 
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ERICKSON 


MASTER SPACER 


with No. O Timken Bearings 





gives increased a 
production and 
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optimum accuracy in 
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jig drilling 
vith either micrometer 
or ‘Jo block setting 


Write tor free catalog 
"Erickson Master Spacer’ 
today. And at the 
same time request 
your copy of Catalog K 
The new Erickson Master Spacer quickly and accurately you'll find cos}- 
positions work for a wide variety of jobs. This one tool can cy - ong 
eliminate expensive jigs and fixtures . . . makes it a holding tects. 
simple procedure to set up drilling, milling, boring and ‘ 
special machining operations. 
The new Erickson Master Spacer, ideal for tool room and 
production machining, assures outstanding performance 
under heavy helical cuts and slow feeds. Indexing accuracy 
guaranteed within .001-inch cumulative error on a 6-inch 
diameter circle. Jig drilling is possible with either micrometer 
or “Jo” block setting. Timken bearing construction permits 
work to be trued in position with brake off because 
spindle alignment remains unchanged. 
The new Erickson Master Spacer can help you come to grips 
with your Number One Problem—high production costs. 
The first step is to get the Erickson story. 


Erickson TfooL Company 


2303-4 Hamilton Avenue * Cleveland 14, Ohio 


COLLET CHUCKS e FLOATING HOLDERS e TAP CHUCKS e TAP HOLDERS @ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS @ EXPANDING-COLLETS e SPECIAL HOLDING FIXTURES 
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A BETTER METHOD OF MACHINING 
AXLE, AND OTHER SHAFTS 
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@ The new Models LQ and AQ Seneca Falls Automatic 
Lathes are designed to combine the best and fastest meth- 
ods of rough and finish turning shafts on a single mach- 
ine without removing the work and without attention on 
the operator’s part. 

The line drawing shows a machining operation on the 
stem end of a rear axle shaft which is rough turned with 
multiple tools on a rear carriage while finish turning is 
done with single, tracer-controlled tools on each of the 
two overarm carriages. Thus the advantages of multiple 
tooling for stock removal and single tool tracer turning 
for accurate finish operations are combined. By this 
method extremely close tolerances are maintained since 
the pressure of the single tool is constant over the entire 
length of the work piece, and full advantage can be taken 
of the higher cutting speeds now possible with the newer 
carbide and oxide tool materials. 

The machining operation is completely automatic... 
the operator loads shafts between centers and pushes the 
starting button; multiple tools rough turn; tracer tools 
then finish turn; and finally the machine stops with all 
tools returned to starting position. 

A similar type lathe is used for the flange turning op- 
eration. Varying application of multiple tooling or single 
tracers to either rear or overarm carriages is possible on 
these lathes and complete “in line” automation can be en- 
gineered to specific production requirements, 


SENECA FALLS MACHINE CO., SENECA FALLS, N.Y. 


Write for Bulletin Q-56-C 


New SENECA FALLS 


MODEL LQ AND AQ AUTOMATIC 
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Seneca Falls Model AQ Automatic Lathe Equipped 
for Flange Turning Operation on Rear Axle Shaft. 
60 H. P., Net Wt. 25,000 Lbs. Also Model LQ, 30 H.P., 
Net We. 20,000 Lbs. 


DESIGN FEATURES 


> Simplified changeover features for reduced set-up time. 
> Feed rate may be automatically changed during 
cutting cycle. 
> Streamline design for efficient chip guarding. 
P Screw feed to all carriages. 
> Four speed head with automatic change-over. 
> Large chip flow area. 
> All templates clear of chip area. 
> All ways hardened, ground and replaceable. 
> Open front design facilitates loading and unloading. 


> Straight line diameter adjustment for tracer tools... no 
shoulder length change to correct. 





REAR TURNING CARMAGE WIT 


- 
| MEAD END %10E 


TOOLING SET-UP 
FOR TURNING 
STEM END OF 

REAR AXLE SHAFT 
| 











LATHES 





ULTIMATE: 


GEAR 
ACCURACY 


- simplicity of set-up 


BEVEL GEAR 
HOBBING MACHINE 


LRussen, [Pfousroox « [A yenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 
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Alignment of Keeper ring construction eliminates tie rods, 
Large pipe connections. piston rod and Permits rotation of covers. 
assembly assured 
Self-adjusting rod pack- by close-fitting 
ing. Axial holes provide : — pilot and shoulder. 
pressure disposal on 
packing members. Seal 
proportional to cylinder 


pressure. 
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Ample bronze rod guide. Oe pets " aoe POINTS 
Rod bearing provided in ad -THE WAY! 


grea exposed to lubrication. mre | 4 
Closely-fitted _ Piiniiiy i 
avtomotive-type 


ew ""O" ring seals. No 
piston rings. wolll ow oe y 9 


gaskets required. 
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Seamless drawn steel tubing, 
precision honed. Heavy-duty alloy cast pistons. 


Sealing efficiency improves with increased 
pressure in Rivett 1500 PSI* Cylinders! 


*Higher on application. 
@ External “O” Rings Act As Static Seals To Eliminate Gaskets 
And Assure LEAKPROOF OPERATION! 


@ Automotive Type Piston Rings Reduce Friction, Increase 
Sealing Ability, Permit Sensitive Response To Any Pressure. 


@ Keeper Ring Construction Eliminates Tie Rods. 
@ Self-Adjusting Rod Packing Cuts Friction. 


@ Unfailing Power For Millions Of Cycles. 


1080 SELECTIONS! THE BETTER YOU KNOW HYDRAULICS 
7 mountings; 10 bores; standard and 2:1 over-size WHS BETTER VOR UKE 
rod; single and double end rods; internal or external 
thread; cushioning either or both ends; special covers. 


RIVETT, INCORPORATED ¢ Dept. TE-11 
Brighton 35, Boston, Mass. 


Get Catalog No. 106 to aid your circuit design. Complete 


drawings, specifications, cut-away views, tables, diagrams! 


“100” 
HYDRAULIC CYLINDERS 


Member National Fluid Power Association 
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A Limitless Range 
of Die Set Sizes 
Jig-Bored 
to YOUR Specifications 


| ips 


SUPERIOR 
HAS THEM ALL 


No Premium Price 


for fast locai service call these 
Expert Superior representatives 


Kalamazoo, Mich., Phone 5-7988 
Indianapolis, ind. 

BRoadway 5668 

Chicago, Ill., RAndolph 6-8871 
Dallas, Tex., Riverside 5138 
Rockford, lll., Phone 3-3932 
St. Lovis, Mo., JEfferson 5-1223 
Milwaukee, Mitchell 5-6027 
Orange, N. J., ORange 5-5810 
Dayton, Ohio, Hemlock 6209 
Memphis, Tenn., Phone 33-7727 
Cleveland, Ohio, 

KEnmore 1-2015 


Eau Claire, Wis., Phone 2-3453 
Minneapolis, Minn., FR 1-1321 
Winter Park, Fla., Phone 5-0464 
New Haven, Conn., LO 2-1731 
Brooklyn, N. Y., NAvarre 8-6690 


PLANTS AT 

@ Milwaukee, Wisc. 
Mitchell 5-6027 

@ Plainville, Conn. 
SHerwood 7-2701 





? UPERIO R ma Steel Products Corp. 


2754 So. 19th Street, Milwaukee, Wis. 
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solve problems in atomic propulsion 


WESTINGHOUSE now offers you 
immediate opportunities to 





Work in nuciear energy with 
the company that powered 


the Nautilus ... first atomic sub! 
NO DELAY IN AWAITING SECURITY CLEARANCE 


New ground-floor opportunities are now open at Westing- 
house to break into vital atomic work. Join a fast-growing 
department which purchases, through subcontractors, the 
atomic equipment needed for submarines and surface craft. 

Assignments involve broad responsibility — from prepara- 
tion of specifications for components, through fabrication 
and testing, supervising quality, delivery to shipyards, and 
putting equipment into actual operation. 

Westinghouse invites you to join this challenging activity 
— whether you are a professionally established engineer, or 
just starting your career. Relocation allowances and unique 
automatic annual salary increase plan, in addition to merit 


increases, 


IMMEDIATE OPPORTUNITIES FOR: 


MANUFACTURING ENGINEERS — trouble shooters to 
work with subcontractors in solving production and 
other problems. Prefer experience with heavy-equip- 
ment fabrication, pressure vessels, or heavy welding. 


SEND YOUR Mr. John D. Batey, Dept. 151, 
RESUME TO: Westinghouse Electric Corp., 
P. O. Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 
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Increased output, material savings, and 
improved strength are accomplished... 


Ford Motor Company cold-extrudes 
steel wrist pins with Carboloy dies 


CARBIDE EXTRUSION PUNCH 





NN — YY wn 
NNN om A 
eee 


— | 0 


DE Dif METAL FLOW 
CARBIDE COINING PUNCH 








3.015 
3.030 


(COINED LENGTH) 


Solid steel slug (1) is cold extruded by opposed carbide punches (2) 
into correct shape. Carbide coining punches (3) size the pin to correct 
length, holding 0.015” tolerances. Finished pin (4) has the same volume of 
metal as the original slug. Only metal loss is in finish-grinding operation. 


Almost 2000 two-inch steel slugs are cold ex- Cold extrusion with carbide dies and punches 
truded into three-inch wrist pins every hour at can bring these and other benefits to many 
Ford Motor Company’s new Cleveland engine metalworking 


companies. Carbide engineers, 
plant. 


with years of experience on cold-extrusion 
The cight-station dis holding the week, and the problems, are available to help work out specific 
punches that extrude and coin the pin, are made applications. 

of Carboloy* cemented carbide. By cold extrud- 
ing with carbide dies, Ford has gained these 
important cost and product advantages: stronger, 
better parts, made from a low carbon, low alloy 
steel, with no scrap loss from machining 
produced far faster than possible by machining. 


To find out if cold extrusion with Carboloy 
cemented carbide dies is feasible for your appli- 
cation, check with your diemaker, or send your 
specifications to: Metallurgical Products Depart- 
ment of General Electric Company, 11101 E. 8 
Mile Road, Detroit 32, Michigan. 


CARBOLOY. 


CcE&EMENTE DBD CARBIDES 


***CARBOLOY IS A TRADEMARK OF GENERAL ELECTRIC COMPANY 
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Just a push, a pwist, and “click” your No other manufacturer of punches and die buttons 
R-B punch oy/die button is accurately can offer you the amount of successful application 


ALIGNED énd LOCKED in place. The experience and the scope of knowledge that is 


R-B ball Jock prevents radial or verti- available from the R-B engineering staff for: 


cal movement 4f the punch or die ” 
ae . 
button in the retainer—n itional tie 
” © additio *” Cutting Your Production Costs 


keying is required. R-B punches and 
die buttons are just as easy to remove *-Reducing Die Designing Time 
—simply insert tanged tool in retainer pte, 

Ply _ 7 ° *-Increasing Productivity of Presses 
hole to release ball lock. Standardized “he — si 
and completely interchangeable in *’* Supplying Answers to Piercing Prohiems 
any shape or size, these easy to use - 

Y P . = * Saving Die Construction Time 
punches and die buttons save your 


time and energy. * Complete Standardization of Press Tooling 


—_ = For Additional information or Engineering Service, Write to: 


<2 | micnarp BROTHERS PUNCH DIVISION 


ALLIED PRODUCTS CORPORATION 
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To produce quality parts in quantity 


Nothing beats 
Man-Au -Trol 


This statement by Mr. W. Mason Williams, Manufacturing Manager of 
the Jet Division, Thompson Products Inc., Cleveland, Ohio, is based on ten 
years of experience with Man-Au-Trol. 

“lf it hadn’t been for Man-Au-Trol” Mr. Williams continues, ‘‘we 
would still be turning out aircraft engine components on manually-operated 
machines. Man-Au-Trol, particularly when tooled with better cutting tools, 
has enabled us to turn out at least five times as many compressor dise and 
turbine discs per shift as we produced on hand-operated equipment.” 


You, too, can apply to your machining problems the 
many advantages offered by Man-Au-Trol, Model 
75 — just call your nearest Bullard Sales Office, 
Distributor or write for catalog to 


rue BULLARD company 


BRIDGEPORT 9, CONNECTICUT 
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VAIN CAINE 


CTP Namely 
WXZU CONS LN 
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The set-ups you make for tapping and 
reaming jobs will require much less time 
if, instead of using an ordinary tool 
holder, you use a Ziegler Floating Tool 
Holder. 


This is because, with a Ziegler Holder, 
the set-up does not have to be so accu- 
rately made—for the reason that the hold- 
er automatically corrects inaccuracies, even 
though they amount to as much as 1/32” 
on the radius or 1/16” on the diameter. 
Get a Ziegler Holder and see how it 
speeds up the making of tapping and 
reaming set-ups. 
PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH. 


WRITE FOR). 
CATALOG 


DRIVE FLOATING HOLDE 


Taps «ad Reamers.. 


Types to fit 
any machine 
used for 
tapping or 
reaming. 


INCREASE PRODUCTION. 
SAVE TIME & MONEY 


*PATENTED 


1. Tungsten carbide rings at the points of 
wear; 2 Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 

For information and prices write for 
MEYCO Bushing Catalog No. 42 


MEYCO 


Carbide Inserted Bushings 
Are Doing It Daily! 


How? Like this: (1) Last longer 

. with a life—in most cases 
—as long as solid carbide bush- 
ings at prices that approach the 
price of steel bushings; (2) In- 
creased life for your drill jigs 
and fixtures; (3) Increased life 
for your drills and reamers; 
(4) Accuracy maintained for a 
LONG PERIOD of time; (5) Less 
non-productive machine time, 
less lost man-hours, because 
bushings need not be changed 
as often; (6) Inspection time 
saved, because of greater ac- 
curacy for a longer time; and 
(7) Less waste due to spoilage, 
for the same reason. Don’t pass 
up a good bet! Get the dope 
on Meyco Carbide Inserted 
Drill Jig Bushings today! 


ESTABLISHED 1888 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-11-316-3 














USE READER SERVICE CARD; INDICATE A-11-316-2 








TO OBTAIN FURTHER 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


TODAY APPEARING IN THIS ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 169. 


INFORMATION ABOUT 
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SAVE with 
SHEFFIELD 


ADJUSTABLE 
iN) ancy -\cl am mo fey mi ie 


: am. 4/72 


Here is a Short Run Job... 50 Shafts Like 
This to be Ground toa Tolerance of .0006 


The Adjustable Airsnap and Precisionaire shown, provide the 
absolute dependability of high—amplification air gaging which 
tells the operator exactly what he is doing all the time—pre- 
vents scrap. 


At the same time, there is no cost penalty for single-purpose 
air gage tooling. This Airsnap is adjustable. It can be used just 
as effectively on the next job providing the new gaged diameter 
falls within the adjustment range—in this case, one inch. 


Adjustable air gage tooling is available for the inspection 
of internal dimensions from %2” to 12”—for external dimensions 
up to 36”. Write The Sheffield Corporation, Dayton 1, Ohio, U.S.A., Dept. 19. 


7447 


Check with Sheffield on the many savings of 


HEFFIELD 


manufacture and meosurement for mankind Adjustable Air Gage Tooling. 
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“If you had asked me that question 
three months ago...” 


“IT would have heen ashamed to answer you. But to- 
day. I'm glad to say, we have a good Payroll Savings 
Plan—with 84.4% of our employees enrolled. 

“Of course, we've always had The Plan— put it in 
during the war—but with changes in personnel and our 
failure to present the Plan to new employees, partici- 
pation dropped to almost nothing. 

“One day our State Director of the Savings Bond Di- 
vision, U.S. Treasury Department, dropped in to see 
me. When he told me how far below average we were I 
asked him what we could do to bring it up. He gave me 
a complete campaign built around a person-to-person 
canvass that would put a Payroll Savings Application 
Blank in the hands of every employee, with the Treas- 
ury furnishing pay-envelope stuffers, posters and other 


literature. I was a little dubious about the personal 
canvass but our employees were enthusiastic, in fact, 
officials of our union volunteered to undertake the 
canvass. There was no pressure, no teams, no prizes— 
just the distribution of the Application Blanks. Our 
employees did the rest —84.5% enrollment. 

“84.5% is a good enrollment but we are not going to 
rest on it. A number of companies are in the 90% 
bracket —that’s our goal.” 

Your State Director, Savings Bond Division, U.S. 
Treasury Department, will be glad to help you install 
The Payroll Savings Plan, or build participation in an 
existing plan. Write: Savings Bond Division, U.S. Treas- 
ury Department, Washington 25, D.C. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


American Society of Tool Engineers 


10700 Puritan Avenue 


Detroit 38, Michigan 


The Tool Engineer 





VASTLY LONGER-LIVED and MONEY SAVERS... 
because theyre “Cut-Off-Able’ as well as Reversible’ 


in ZZ 
to 1.000”. 
furnished in alloy tool steel, high speed steel, chro- 


As a Van Keuren agent put it, “They’re not only re- 


versible, they’re cut-off-able.”” And that means when 
you buy Van Keuren Wire Type Plug Gages, the sizes 
below %” may be cut off when ends become worn 
and as many as from five to ten gages made avail- 
able from the 17%” and 2” long units. It is not only 
economical and practical to use Van Keuren Gages 
but it is a very simple operation to cut off the ends 
instructions furnished on 


by following request. The 


illustration above shows clearly the cut-off and re- 


versible features. 


to XXX 
They are 


VK Wire Type Gages are available 
accuracies in sizes from .001” 
mium plate or tungsten carbide. Whatever the gag- 
ing job, the extra length provided in VK units will 
save you money. It will also pay you to take ad- 
vantage of VK deliveries. In many cases we can ship 


your requirements from stock. 


VK Wire Type Plug Gages are fully described in Catalog 
& Hand Book No. 36, available on request. 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address: 


174 WALTHAM STREET, WATERTOWN, MASS. 


Optical Flats . . 


37th YEAR Gage Blecks .. . 


Plug Gages . . 


. light Weve Equipment . 
Wire Type, Taperieck and Trilock Phug Gages . 
Setting Disks... Thread Measwring Wires . . 
Laps and Surface Pilates 


. . Ught Weve Micrometers .. . 

. Master 
. . Carbide 
Precision Lapping Service. 


. Geer Measyring Wires . 
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GADGETS CONTEST! 


If you've thought up an interesting device that makes toolroom 
or production jobs easier, safer or more efficient, there's still time 
for you to enter the Gadgets Contest. 

Early entries in the contest have contained many ideas which 
are of real practical value to tool engineers. They are ideas you 
won't find in any handbook, but they are valuable contributions 
to America’s productive know-how. 

Take a look at the Gadgets contained in the Gadgets Depart- 
ment of any issue of THE TOOL ENGINEER. They are typical of 
the sort of idea we are talking about. 

Then sharpen up your pencil and get to work. Write a brief 
description of your Gadget, enclose a simple sketch and send 
your entry along. You many win one of the seven cash prizes 
and you'll have the satisfaction of knowing that your idea may 
be of real value to fellow tool engineers. 


Gadgets Contest Rules 


|. ELIGIBILITY: 
bers of the American Society of Tool Engineers. 
DEFINITION: “Gadgets” are defined as tools or 
methods 


This contest is open to all mem- Members of the ASTE National Editorial Com- 
mittee will serve as judges. Winners will be noti- 
fied by mail as soon as possible after completion of 
judging. A list of winning entries will be published 
in Tue Toor ENCINEER. 


developed to solve specific production 
problems. They should contain a useful and prac 


tical idea or indicate an ingenious solution to a . ENTRIES: The name and chapter affiliation of the 


author should be written on each page of the 
All publica- 


tion rights are assigned to THE Toot ENGINEER. 


tool engineering problem. 


PRIZES: One $100 first prize, two $50 second 
prizes, 


entry. No entries will be returned. 


four $25 third prizes, and honorable men 


tion awards consisting of copies of the Tool En 
gineers Handbook or Die Design Handbook pub 
lished by the American Society of Tool Engineers. 
Certificates will be awarded to all prize winners. 
PERIOD: The contest will run until December 31, 
1956. All contributions to the Gadgets Department 
received from ASTE members during the period 
of the contest will be considered as entries. 


. JUDGING: Entries will be judged on the basis of 


originality, conciseness and completeness of presen- 


tation, and usefulness to other tool engineers. 


HUHNE EL TMNT 


PU 


Authors of entries published in THe Toor Enct- 
NEER will receive honorariums. Information which 


has been published previously is not eligible. 
I I g 


7. LENGTH: Entries should be limited to 500 words 


or less. Sketches or photographs should be used 
to illustrate the methods or devices described in 
the text of the entry. 


. MAIL ENTRIES TO: Gadgets Contest Editor, THE 


Toot Encrneer, 10700 Puritan Ave., Detroit 38, 


Mich. 
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Shown below are just a few of the many 
Our Q OD uses for Vlier tooling accessories. Although 





these standard accessories are primarily 


used in jigs and fixtures, many companies 


are using them to replace custom-made 
| y iN USO devices in original equipment. 
oe 


SPECIAL SWIVEL-PAD CLAMPS for a missile 
container manufacturer incorporate the 
remarkable Vlier ball-joint construction. 
Eight Swivel-Pad Clamps are used to re- 


CLAMPING PARTS WITH OFF-ANGLE SUR- 
FACES is no problem when Vlier Toggle 
Pads are used with a toggle clamp as 

shown here. The pad swivels 10° each side 
lease tension on cables which suspend the of the center line, assuring solid clamping 
missile in its shipping container. This par- 


of the part with no damage to the surface. 
ticular model withstands 21,000 load tay’ 
~*~ 


pounds, 


Now Hoad Dosign 


on all Vlier Torque Thumb Screws protects working parts 
from dirt, chips, and other foreign matter. Truarc ring 
makes disassembly easy. In all Vlier Torque Thumb 
Screws the ball-check is perpendicular to the screw axis, 
preventing uneven wear and wobbk 


THIS 16-CAVITY, SIDE-ACTION PLASTIC 
MOLD uses four Vlier S-66 Spring Plungers 
as detents to lock the side-action bar in its 
travel to the center of the mold, eliminat- 


ing costly, custom-made detents formerly 
used 


A glance at the new 1956 Vlier 
catalog will probably suggest many 
applications in your shop where you 
can standardize on Vlier accessories. 


OA PORATEDSO 





— 
8900 Santa Monica Bivd., Los Angeles 6ACalifornio 
~ 





Write for your free copy today. 


| 

| 

| Insist on Vlier Tooling Accessories... ™ 

bins there’s still no substitute fn as 
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Ruthman Machinery Co., The 


S 


Scherr, Geo., Co., Inc. 
é*Scully-Jones & Co. 

*Seibert & Son, Inc..... 

Seneca Falls Machine Co 

‘Sentry Co. 

*Service Machine Co 

Sheffield Corp., The... 
*Sheldon Machine Co.. 

*Shell Oil Co 

Sidney Machine Tool Co... 
*Simonds Abrasive Co... 
*Simonds Saw & Steel Co 
‘Simonds Saw & Steel Co., 

Heller Tool Co., renpemunee 

Somerset Tool Co yi 
éSouth Bend Lathe Works... 

Springfield Machine Tool Co., 

Standard Die Set Mfrs., Inc. 
*Standard Gage Co., Inc.... 
*Standard Parts Co 
*Standard Pressed Steel Co 

Standard Tool Co 

Staples Tool Co...... 
é*Starrett, L. S., Co., The 
*Stone Machinery Co., Inc 
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Stuart, D. A., Oil Co., Limited.. 
*Stupakoff Division, 
The Carborundum Co..... 
Sturtevant, P. 
Sun Oil Co. 
Sundstrand Machine Tool Co.. 
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American Broach & Machine Co., 
*Super Tool Co 
*Superior Steel Products — 
*Syntron Co. oy 
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Taft-Peirce Mfg. Co., The.. 
Threadwell Tap & Die Co 

Timken Roller Bearing Co 

*Tinius Olsen Testing Machine Co... 
*Twentieth Century Mfg. Co........ 


U 


*Uddeholm Company of America, Inc... 
Union Twist Drill Co., 
Butterfield Division .. 
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Union Division ..... 
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U. S. Industries, Inc., 
Clearing Machine Corp., 
*United States Rubber Co 
*U. S. Too! Co., The 
Universal Engineering Co. 
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WacLine, Inc. 
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PULLMAX wsetaworkinc IDEAS 





ABOUT 





This instrument panel board 
made complete on a PULLMAX 


One machine does straight he 
shearing, inside or outside + 
circle cutting, design cutting, 

inside square cutting, bead- 

ing, joggling, slot cutting, 

louver cutting, dishing, edge 

bending and flanging. Seven 

sizes of machines cut up to 

116" in mild steel. Ask for a 

demonstration. 


See us at the 
the Ne Show je Write for the Pullmax Cetaleg on 
the New York 


¥ : - 
Coliseum, 40, Money-Saving Metalworking ideas. 
Booth 220 


, AMERICAN PULLMAX 


2451 North Sheffield Avenue * Chicago 41, Illinois ‘ 
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USE READER SERVICE CARD; INDICATE A-11-325-1 





it's the little things that make 


the BIG difference in production 
























BALAS 
COLLETS 


with|“O” ring seals| save hours of down-time every day! 





This simple little Seal incorporated into a collet 
will save you hundreds of dollars over a year’s 
time by keeping the dirt out of the aperture 
between the collet draw tube and the spindle. 
It also will keep the chips and dirt from work- 
ing back into the chucking mechanism. 


This “O” Ring Seal is being adopted as standard 
equipment by most of the manufacturers of 
automatic screw machines for whom we make 
collets. The device has been in use in our own . 
plant for several years, and it is not uncommon 
for us to operate a machine for periods of over 
a year without having to clean the spindles 
and draw tubes. 





This “O” Ring Seal seems so important to us that 
we are incorporating it in all draw tube collets 
where the design will permit its incorporation, 
and AT NO EXTRA COST TO YOU. 












Martin Master Collet 





Send for circular further describ- SAVE YOURSELF THE TIME, MONEY AND HEADACHES 
ing the “O” Ring seal feature. OF CLEANING SPINDLES—BUY RIGHT— BUY BALAS! 








BALAS COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 
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Could you compete 


with a press 


the RISING COST 
of Obsolescence 


Obsolescence is the creeping malig- 
nancy of monufacturing. The longer it 
goes unchecked, the weaker its victim 
becomes, the more costly the cure. 
Recent developments by Verson in the 
press forming of metals have ob- 
soleted processes that were the most 
efficient available a few short years 
ago. Check your plant for symptoms. 


Unless you’re in the automotive indus- 
try you probably won't have to com- 
pete with this particular press room 
But, if you make nything that is 
pressed out of metal you probably will 
have to compete with a press room 
equally modern and efficient 
What does this mean to you? 

Competition that reaches its culmi 
nation in the market place often begins 
in the shop. Here is where a large 
measure of your competitive price posi 
tion is determined. Here is where profits 
can be made—or lost 

What's the answer? 


The answer is a planned program of 


A Verson Press for every job from 60 tons up. 


hi VERSON 


room like this? 


modernization of your production proc- 
esses. Sit down with your suppliers and 
develop a program for systematically 
replacing inefficient, obsolete methods 
Generally, you need not replace it all 
at once. Very often one machine at a 
time can be replaced, just so it Is done 
to a well developed plan 


In your press room, sit down with 
Verson. Put Verson experience in the 
development of production processes 
to work for you. Utilize the know-how 
that results from Verson’s approach to 
press building—‘‘Anyone can build a 
press, Verson builds production proc- 
esses’. Write or phone. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


ALLSTEEL PRESS CO. 


9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 








EX-CELL-O BUSHINGS LAST TWICE AS LONG 


Customer’s test proves there IS a difference in bushings 


Recently one of the world’s largest manufacturers of 
heavy equipment proved beyond doubt Ex-Cell-O 
Bushings last twice as long as the other bushings 
tested. That’s good news for all users of bushings! 
After drilling 16,300 holes, leading bushing brands 
were measured. Wear on other makes of bushings 
averaged .0039"—ready for scrap—but 
Ex-Cell-O Bushings averaged only .0017”. 
The reasons for this outstanding showing: (1) Ex-Cell-O 
Bushings are made of high chrome, high carbon oil- 


wear in 


hardening bearing steel, (2) automatic atmosphere- 


controlled heat treating for uniform hardness, (3) 
precision grinding inside and out, (4) head type 
bushings and liners are ground under the head for 
perfect seating. 

These bushings take the toughest production runs 
in stride. Make your own test—see and compare 
Ex-Cell-O. 

Call your Ex-Cell-O Representative or write Ex-Cell-O, 
Detroit, for the high quality bushings used by major 
companies all over the world. You'll get ‘‘same day” 
shipment. 


EX-CELL-O 


EX:CHLL-O 


CORPORATION 
DETROIT 32, MICHIGAN 


FOR 
PREC/S/ION 


MANUFACTURERS OF PRECISION MACHINE 
TOOLS * GRINDING SPINDLES * CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS * DRILL JIG 
BUSHINGS * AIRCRAFT AND MISCELLANEOUS 
PRODUCTION PARTS * DAIRY EQUIPMENT 








